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Water Treatment by Coagulation, Sedimen- 
tation and Hypochlorite Disinfection at 


Omaha, Neb. 


By FRANCIS H. MARSHALL.* 
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FIG. 2. PLAN AND DETAILS OF COAGULATING AND SETTLING RESERVOIRS, AND HYPOCHLORITE PLANT, OMAHA WATER CO. 
Basin No, 1 has a capacity of 20,000,000 gals.; Basin 2, of 20,000,000; Basin 3, of 15,000,000 gals. ; Basins 4 and 5, each of 7,500,000; Basin A, 4,750,000 gals. ; and 
Basin B, 4.560.000; giving a total capacity of 79,110,000 gals.) 
ne ¢ ditions Dr. J Leal, of Paterson, effects of the solution they were soon out of forated pipe runs around the bottum the 
ace Vas requested to report on the cost and lo- commission, and Were replaced by the present fed by water under 120 Ibs. pressure, and is 
ition of a disinfecting plant capable of meeting concrete reproductions. for filling the tank. This needle shower, as 
the requiremne for the purification of the wa- A small, well-equipped laboratory on the = sec- might be called, assists considerably in the 
ter. After looking over the situation, he decided ond floor of the building was found necessary ing and keeps all the particles, which have a 
1 treatment pochlorite of lime would be for bacterivlogical work, such as making counts dency to settle, off the bottom The valve 
the most effective plan that could be adopted. Ac- of raw, settled and treated water at Florence, ing to the solution or storage tank can now 
rdingly pla ff the tanks and mixers, ete. ind taking samples in different parts of Omaha opened. A supply pipe can be used to assist 
vers ibmitted and buildings erected, and the at short intervals. filling should occasion require. In order to 
dant was ready for operation by May 1, 110 The tank house, as shown by Fig. U2, is situated vent large particles of lime from entering the 
rh two solution tanks are constructed of con- directly over the suction well north of Basin 1, lution tank while filling, a brass scrven is placed 
I vith a diameter of 11 walls 6 ins. thick. thus insuring a thorough mixing of the solution over each outlet. 
lepth of 6 ft., and a capaci of 4,200 gals. each. With all the water intended for city distribution. The solution tanks hold about a 52 hours’ si 
hese, with its circular base resting on and The proper amount of lime, varying according ply of 0.5¢% solution each. Paddles 
erhanging the solution tanks, is what is termed to depth of solution remaining in the tank from those used in the mixer are used 
le mixer, of mecrete construction also, 5 ft. 8 the previous days’ run, is weighed and placed in tanks, with the difference that 
ns. in diameter, 4 ins. thick and 3 ft. 6 ins. deep, the mixer, with enough water to form a_ thick solution tanks do not cover as 
nside measurement, with a ipacity of 660 gals. paste, Which is made by revolving paddles worked in proportion to the size of tank. The 
Wooden tanks were used at the time of installa- by water-power; by this means all lumps are these paddles is to insure a mort 
f the plant, but owing to the disintegrating thoroughly broken up. As shown by Fig. 5, a per- of solution; without 
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DETAILS OF HYPOCHLORITE PLANT OF THE OMAHA WATER CO., 
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sample taken when the tank was first turned 

required 5.S cc. and another taken just befor 
the tank was emptied required but 35.) ec. It was 
found that if the solution were theroughly mixed 
before using, the stirring could be discontinued 
While the tank was in use and the clear solution 
would be uniform in strength and much easier 
handled. It was also found that the milky solu- 
tion, the result of continuous stirring, clogged 

the orifice boxes in the course of « day’s) run 
These orifice boxes are in duplicate and located 
over the suction well, the solution being carrie: 
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BACTERIAL RESULTS OBTAINED WITH SEDIMENTATION AND COAGULATION AND 


WITH HYPOCHLO 


RITE DISINFECTION, OMAHA WATER CO., OMAHA, NEB 





ae Total count. 

Month, en LOT EA 
1910. Raw Settled.* 
DE wesasuicre ser tiaseuuwecnues 11,726 393 
SEED. i iSeseates Se bv et Ccdese er eee 588 
WN skin escent ae sn cauvaewtanee's 25,467 642 
MEO = socio cieveatearee buee ware 38.803 549 
DOE cine Soccer ares 78,200 1,042 
GE kaccteers cts npenneuned 34,300 897 
DO a aie wha bk eas saen 22,320 782 
TOUR eo bis dvieSinees ehctaees 11,670 1,357 

MONO os Foire ke ck edeeeces 30,477 “781 


Percentage reduction of bacteria in raw and settled 


Percentage combined efficiency of settling and treating 


Bacteria per cc 


B. Coli Average 
- — —— ~ — - - chlo 
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Q— j— 1o— 
102 T+ 9+ 14 200) 
12 3 20 
65 18+ 27 I+ 366 
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42 21+ 28} 31 81 
» » 
33 204 294 ol o49 
1- 28 
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17- 1— 
18 14+ 804 31 398 
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23 13+ 24+ SOK 87 
12— 18 
23 O4+ 34 21 307 
43 355 
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*Sedimentation is assisted by the use of sulphate of alumina 


+Available chlorine in parts per 1,000,000. 


from them to the mouth of the 48-in. suction to 
the pumps through a perforated pipe. Theoreti- 
cally, under a 6-in. head, a known feed would 
result, but at times the orifice tends to clog up. 
To regulate the feed, hourly readings are taken 
on the glass gages attached to the storage tanks. 

When the treatment was first begun a 0.5% so- 
lution was tried, afterwards a 1%; at present a 
0.5% is used, as it gives better results. Varying 
parts per million available chlorine were tried 
from .25 to .45; .30 parts gave most satisfac- 
tory results. 

The results of the treatment since its installa- 
tion last May is shown by the accompanying ta- 
ble. The percentage of bacterial reduction in the 
basins before treatment is 97.4 and the com- 
bined efficiency of the basins and the treatmeni 
is 99.85%. 

or the bacteriological data and prints of the 
plant, the writer is indebted to Mr. Jay Craven, 
who has been in charge of the work since May, 
1910, in the employ of The Omaha Water Co., 
under the direction of Dr. J. L. Leal. 

The cost of installing the chlorination system 
at both stations, including buildings, was about 
$6,000; the cost of the Florence plant alone was 
about $38,750. 


Cracking of Cement-Grouted Brick Pave- 


ments: Causes and Remedies.* 
By EARLE R. WHITMORE.+ 


The following are the causes of cracks in brick or 
block pavements which the writer has observed; and 
they are placed, he believes, in the order of their impor- 
tance and frequency of occurrence, and will be discussed 
separately in that order: 

(1) Frost. 

(2) Expansion 

(3) Settling of sand cushion. 

(4) Settling of sub-grade. 

(5) Contraction between transverse expansion joints. 

The writer fully appreciates the fact that this is not 
the order of precedence in which these causes of failure 
would be placed on information obtained from the pre- 
ponderance of technical literature on the subject, but 
believes that careful observation will prove it to be the 
correct arrangement, nevertheless. 


Frost. 

The writer’s observations seem to him to prove beyond 
doubt that the longitudinal crack along the crown of the 
pavement (or sometimes several feet to one side of the 
crown) are nearly always, if not always, caused by frost. 
This is the cause which the average layman usually 
assigns, and perhaps that is the reason that the aver- 
age engineer, in his assumption of wisdom, is convinced 
that it is the wrong solution. 

The following observations support the layman's the- 
ory: 

(a) These longitudinal cracks invariably first appear 
in the form of a very small and significant appearing 
crack, when the snow goes off in the spring. 

(b) Where the sub-soil is clay, the cracks are found 
where ample expansion joints are provided nert the curb, 
as well as where there are no expansion joints. 

(c) Where the sub-soil is sand, or on fills where there 


*The greater part of a paper presented at the annual 
meeting of the Michigan Engineering Society, January, 
1911. 


+City Engineer, Port Huron, Mich. 


is good natural drainage, these cracks are ‘‘conspicuous 
by their absence,” even where there are no expansion 
cushions, 

(d) The cracks follow along the line of travel on the 
street (usually near the crown), where the snow 
is packed by traffic during the winter and the frost pen- 
etrates deepest Where there are one or more car tracks 
on the street, there is usually a crack along the drive 
way each side of the tracks, if the subsoil is imper 
meable clay or of such a nature as to retain water 
At intersecting streets which cross the paved street, the 
crack does not continue across the intersection (pre- 
sumably because the travel across the street and around 
the corners packs the snow and permits the frost to pen 
etrate over sufficient area to raise the pavement uni 
formly without breaking it); but where the intersecting 
street comes in from one side only, the crack runs off 
toward the opposite curb as it approaches the intersec 
tion, and continues across the intersection, coming back 
to the crown again on the other side 

(e) A careful examination of the concrete foundation 
under the longitudinal crack will reveal the fact that 
the foundation is also cracked 

Is this expansion? And yet the specifications of the 
National Brick Manufacturers’ Association, admirable and 
complete in most respects, make no provision for drain 
ige except the statement that 
if the ground is spouty clay, tile drainage should be 
provided to carry off the accumulation of wet; 
and even this meager suggestion is modified by the state- 
ment that 


Underdrainage is not absolutely essential, but in wet and 
spouty clay understratum much is added to the dura- 
bility of the structure by keeping the sub-foundation 
dry, and under foregoing wet conditions is the only way 
to accomplish the best results 

No mention of frost. The report of the Asphalt Com- 
mittee of the Organization for Standardizing Paving 
Specifications provides for drainage 


when the soil is of such a character that it retains an 
excessive amount of moisture, such as Clays subject to 
swelling or heaving under the action of frost; 

but the report of the Brick Committee makes no men 
tion of underdrainage. Technical books also are uni- 
formly vague on this subject, and the inexperienced en- 
gineer has little indeed to warn him of the danger of 
frost. 

Inasmuch as it is an established fact that frost has 
no tendency to swell or heave any kind of soil from 
which the moisture is thoroughly drained, the writer 
ventures the opinion that the best way to prevent this 
form of cracking is to provide a suitable drain under 
each curb where the subsoil is clay, and connect same 
with sewer inlets. Such drains should be placed about 
3 ft. below the top of the curb, and the trench over the 
drain filled up to the bottom of the curb with coarse 
material, such as cinders or small fieldstone 

Placing cross-drains under the pavement is probably 
to be discouraged, as water cannot penetrate through the 
pavement after it is once built, and there seems to be 
little necessity for making provision for carrying water 
from the middle of the pavement toward the curbs; and 
these cross-draing tend to carry water under the pave- 
ment during the wet season, where it may percolate 
through the sub-grade, rather than to remove it. 


Too shallow side-drains are also to be guarded against 

The writer does not consider his observations suffi- 
ciently final to warrant the omission of expansion cush- 
ions next the curb, in view of the fact that all modern 
paving specifications require such expansion cushions 
His personal opinion, however, is that they seldom if 
ever serve any useful purpose except on very wide 
pavements. It is undeniably true that after the crack 
is once started it continues to widen from the action 
of alternate expansion and contraction; but I have never 
seen a crack of this kind that appeared to have been 
caused by expansion originally. 


Expansion. 

Expansion cracks occur on a hot day in summer, usu 
ally at a crown in the longitudinal grade of the paved 
street, when several courses of brick are sometimes 
thrown into the air with considerable violence, and when 
the repair gang comes to relay them they find that there 
is at least one row of the blocks which were 
that cannot be relaid 


thrown out 


This form of cracking is quite spectacular, and fur 
nishes exceptional opportunities for advertisers of bitu 
minous fillers At the same time the damage to the 
pavement is comparatively slight and easily repaired 

Where there is no abrupt change of grade to permit 
the pavement to buckle, the observations of the writer 
eems to indicate that the filler between the brick 
‘ourses is sometimes crushed in places, and the surface 
cracked into diamond-shaped or triangular divisions, the 
cracks following the joints and seldom 
If there is a bend or 


breaking a brick 
angle in the paved street, the effect 
of expansion will be carried to this point of weakneas, 
ind will shove the angle considerably out of line 


The specifications of the National Brick Manufactur- 


ers’ Association provide expansion ushions along the 


curbs only—no transverse joints The report of the 


Brick and Granite Block Committee o he Organization 


of Standardizing Paving Specifications also provides for 


longitudinal expansion joints only, being practically 
copied from the specifications of the National Bri 
Manufacturers’ Association I understand that the 


retary of the 


ck 
association, Mr. Will P. Blair, maintain 
that the longitudinal expansion, failing to find room to 
act longitudinally, is in some mysterious manner trat 


then taken cars 
of by the side cushions. This may be true to the 
tent that the breaking of the 





formed into transverse expansion, and is 


ex 


f 


surface into diamond 
shaped or triangular areas probably has a tendency to 


force the brick apart and outward toward the curb to 


some extent; but th is taking of the expansion 
after it has done its damage 
These diagonal cracks, zigzagging along the brick 


Joints, are inconspicuous, and in fact are often not vis 


ible except at such times as foggy mornings, when each 
rack is outlined by a line of moisture They are not 
conspicuous like the longitudinal crack caused by frost, 
and make no spectacular explosion like the failure by 
buckling of the paved surface; but they extend over the 
whole surface of the pavement, tending to destroy its 
waterproof condition, and forming starting points for the 
jar of heavy traffic to begin its destructive action; and 
no doubt shorten the life of the pavement much more 
than the widely advertised buckling, which 
place and easily repaired 

It is believed that the most logical method of prevent 
ing this form of failure is to provide frequent trans 
verse expansion joints, and that these joints are best 
formed by laying several courses of brick about one 
fourth inch apart and filling these quarter-inch joints 
with a suitable bituminous filler before grouting the 
balance of the pavement 


ill in one 


The use of single expansion joints one-half inch or 
more in width is to be condemned for several reasons; 
it makes a bump for loaded vehicles, causing a hammer- 
ing action on the adjoining brick which soon loosens 
them, and the fault thus started spreads rapidly under 
traffic; the bituminous filler is very apt to run in a wide 
joint, from the crown toward the curbs, in warm 
weather; the expansion sometimes forces the bottoms of 
the blocks next the expansion joint together, while the 
tops are held apart by earth, etc., which has become 
packed into the joint, causing the brick to heave up 
next the joint 


Settling of Sand Cushion. 

This occurs from several sub-causes: 

(a) If the sand cushion is spread on a macadam 
foundation, it is apt to work down into the foundation 
in places and cause unequal settlement, thereby break- 
ing the paved surface. One or two cities, at least, have 
had disastrous results from attempting to lay brick 
pavements on macadam foundation in this manner. It 
could probably be avoided by filling and rolling the 
macadam foundation in about the same manner as for 
a finished macadam pavement, but there would usually 
be no economy in that It is believed that a good 
concrete foundation is the most economical in the long 
run, unless possibly under some very exceptional con- 
ditions 

(b) If sufficient care is not exercised in forming the 
surface of the concrete foundation parallel with the 
plane of the required pavement surface, the sand cush- 
ion will be of varying thickness, and therefore liable to 
settle unevenly 

(c) The foundation having been properly laid, if the 
cushion is carelessly footed it will still be of unequal 
thickness; or if spread with a templet, and the templet 
is not carried back and drawn over the surface several 
times, the surface will invariably be wavy and cushion 
of unequal thickness. 

It is a serious mistake to leave the sand cushion 
uneven, depending on the rolling to level it. The roller 
will probably make it appear quite level, but some of the 
blocks will be well bedded while others will have re 
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The Traveling or Portable Hypochlorite 
Water-Disinfecting Plant of the Minnesota 
State Board of Health.* 


A. CHILDS H. A. WHITTAKER.7 

for Sept. 10, 1910, men- 
emergency hypochlorite 
of construction. This 
by the Minnesota State 
in 


By J. and 
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plant, 
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Engineering News 
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kept readiness 
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tion of a water-supply. 


The first portable plant was completed about 
Oct 110. Only one plant of this type was 
provided but at present several of the later and 
Simpler type are being constructed for emer- 
gency use. The first plant was used at 


Baudette, Oct 13, 1910, durir 


ig 


1 typhoid epidemic 


Requirements of Plant. 





In designing this plant the following require- 
ments were kept in mind: 


Light 











(1) weight and cor 
pactnes To facilitate 
cheap and rapid transp 

Low cost. Parts of the 

plar may frequently be los 
or destroyed, and must be r¢ 
placed. 

(3) Simy There must 
be d or delicate 
mec can get out 





of order. 

(4) Ease of erection. It is 
of the utmost importance 
that the plant be of such a 


nature that the leas 





possible 


Iron Tank. rig... 2. 


Vertical 


barrel mixer shown in Fig. 2 was substituted. 
While this barrel mixer is not as efficient as the 
mixer of the type shown by Fig. 1, it is, how- 


ever, much easier to transport, cheaper to con- 
struct, and meets 
porary plant. In 
cone attached 

shaft. 


outside 


all the requirements of a 

this mixer the hollow steel 
to and revolves with the ver- 
The two inclined blades, attached to 


f the 


ot 


tem- 


is 
al 
the 


stir 


cone, serve as 


agitators which 


up to the 


bottom. 


any hypochlorite which settles 


50-gal 


The storage tanks are simply gal. air-tight 
ak barrels, equipped with nipples and valves 
shown by Fig. 3. 
The regulating 
oak Keg, 
i 1 


as 


apparatus 
through the } 
brass pipe in 
A rubber cork, 
the keg by means of 
Fig. 3) prevents leakage, 


consists of a 5d-gal. 
yottom of which is passed 
which a hole is 
held against the bottom 
an iron plate (see detail 
and allows the pipe to 


6-in. 3/16-in. 


drilled. 


¢ 
otf 


be moved up and down. The method by which 
the surface of the solution in the regulating keg 
is kept at a constant height is described below. 
Experience has demonstrated that elaborate regu- 














Later Hand-Driven Type, Oak Barrel. 


FIGS. 1 AND 2. ORIGINAL AND LATER MODIFIED TYPE OF MIXER, PORTABLE HYPOCHLORITE PLANT. 

















eived practically » benefi rom the rolling, and these 
natura settle ter und raff 
(d) I he ¥ partly dry nd partly moist when 
pread t w iturally settle unevenly If the sand 
we unifo y moist, the settle would ip 
be a inife is though dry ind were used; but a pile 
of nd ote iry on the outside and damp ide, or 
vice ve may not be thoroughly mixed in spread 
W and is used it should be dried, or if it 
vere moistened uniformly by sprinkling the same pur 
yse ye served 
Crach used ettling of sand cushion are usually 
oO rectangular, dosnot break across the bricks, 
t losed rectangle drops below the balance of 
ivement These rectangles vary in size from two or 
hree bricks to several square yard They go down 
under traffic sufficiently heavy to break the bond of 
zrout, and if the bond does not break an arch is 
formed, givin se to the rumbling noise so often com- 
ained of If not repaired at once the fault spreads 
ipidly, under the hammering action of traffic, over the 
urface of the pavement 
The prope s of the sand cushion has been 
e subject 1 i sior The writer believes that 
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Fig. 1. Original Power-Driven Type, 
any thickness from 1 to 2 ins. is all right, if properly 
ipplied Some have claimed that a mortar-bed in place 
of the sand cushion is the panacea for all these difficul- 
tie it is probable that 1 mortar-bed properly 
prepared would give satisfactory result as it has 
ee extensively and su used for creosoted 
od block pavements T sand cushion is probably 
jually good, or better, »fully and properly handled 
Settling of Sub-Grade. 
Th orm of failure also due to various sub-causes: 
Pavements laid across fills are very apt to settle It 
only with greatest care that a fill can be made 
o that it will not more or less 
Improperly-filled tren s for sewer, water and gas 
pipe et often ause ettlement many years atte! 
the pavement is laid The pavement arch is strong 
ough, perhaps, but as the earth from the sides of the 
trench is gradually jarred down the span widens until 
becomes too broad to support the load of traffic. Too 
it care in harlly be exercised in properly back- 
filling such trenches. 
Very wet and undrained sub-grade sometimes is the 
wuse of this trouble. Suitable side drains would usu 
illy remedy the matter when moisture is the cause 
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Transverse 


Expansion 





When expansion joint ire placed a considerable dis- 
e apart, is noted that fine cracks appear at in- 
rvals, following the grouted joint from curb to curb 
Where expansion joints are 50 ft. apart two such eracks 
the 50 ft lividing the pavement into sections 
yut \d in length These cracks are hardly no- 

‘ nd sometimes can only be observed at cer 

i when outlined by moisture 

It i eved that they should be obviated by placing 
he transverse expansion joints only about 15 or a 
rod apart It would then be necessary to fill only one 
yr two joints with the bituminous filler at each place. 

















me be lost in setting up, since peoples’ lives may be 
in rer in the meantime 

(9) Simplicity of o; ition The plant must often be 
entrusted to u 1ined met 

(65) Adaptabi The plant must be desi » treat 
he water sup of municipali using . » gals. 
per day or les or of those consuming over 1,000,000 
gals in 24 hours 


Description of Plant with Changes Made and 
Reasons for Same. 

finally adopted for this work 

a mixing tank, solution pump, storage 


The apparatus 


consists of 














tanks, regulating apparatus, and necessary con- 
nections. 

The mixing tank in the first plant was of 
sheet-iron and was built according to the design 
shown by Fig. 1. The mixing in this tank is 
effected by means of a 6-in. two-blade pro- 
peller, driven at the rate of S00 to 1,000 r. p. m. 
by means of a 14-HP. electric or water motor 
belted to the pulley wheel at the top of the 
mixer. The propeller is located in the small end 
of the hollow cone and drives the water up 
through and down around it with such force 
that the hypochlorite is thoroughly mixed. 

This steel mixing tank was a decided success 
as a mixer, but it was found to be too heavy for 
asy transportation. It was also found that a 
suitable source of power was not always con- 
venient. For these reasons the power-driven 
steel mixer was discarded and the hand-driven 

nderstanding, a large portion of this 

rt i d e latter part of February, 1911, 

“The Minnesota Engineer,’’ a quarterly published by 

Engineers’ Society of the University of Minnesota. 
he article was, however, written for and at the request 
Journal.—Ed : : ai 
sistant Engineer, and Chemist and Bacteriologist, 
tively, Minnesota State Board of Health, Minne 





Minn 


lating devices with float valves, 
such often used in filter plants for 


the application of alum solutions, are not suited 


orifice 


boxes, 


eic., as are 


for administering the extremely small quanti- 
ties of hypochlorite solution usually required to 
treat the water-supply of the average munici- 


pality in Minnesota. 
Experience has also proven that the gate type 
valve is the most satisfactory on account of. 
the ease with which it may be cleaned. 
of other types are more difficult to clean 
they become clogged, 


using 


of 


Valves 
when 
as frequently happens when 
a hypochlorite solution. 


To facilitate rapid installation rubber hose is 


ised to connect the various parts of the appa- 
ratus. 
Operation. 
The operation of the plant is as follows: (see 


Fig. 3). 
The required amount of hypochlorite is placed 
the mixing tank, which then filled with 
water and thoroughly ‘mixed. After a half hour’s 
settling to remove the hypochlorite which does 
not dissolve, the solution either pumped, or 
allowed to flow by gravity, to one of the air-tight 
storage barrels. 


in 


is 


is 


Consider storage barrel “B’’ empty, and storage 
barrel “A” filled. Valves 1-3-6 and 8 are closed. 
Valves 2-4 opened. The solution will flow from 
storage barrel “A” through valve 4 into the regu- 
lating keg and below the surface of the solution 
in the keg. Air to the solution thus 
drawn off will enter storage barrel “A’’ through 
the hose connected with valve 2 until the surface 
of the solution in the regulating keg rises to the 


replace 
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vel of the air pipe. The flow of air to the stor- 
ige barrel will then be shut off and the flow of 
solution to the regulating keg stopped, thus keep- 
ing the surface of the solution in the regulating 
keg at a constant height. 

The flow of solution from the regulating keg is 
mtrolled by varying the head upon the 3/16-in 
1ole in the brass pipe. This is done by the rais- 
ng or lowering of the pipe, which has previously 
een calibrated 
Credit is given to Messrs. H. Allison and R. 
Cowling, Chemists, who first applied the principle 
f the air-tight barrels, while in charge of the 
hypochlorite plant at Hibbing, Minn The ap- 
plication of this principle makes the use of small 
ind portable hypochlorite plants far more satis- 
factory than by the use of the usual float-valve 
idministering device 

The idea of maintaining a portable emergency 
hypochlorite plant w 





as originally advanced by 


Mr. Whittaker. The present design has been de- 


BI 


eloped by Mr. Childs under the general dires 





Detail at “x” 


FIG. 3. 





THE PORTABLE HYPOCHLORITE WATER DISINFECTING 


A Case of Failure of Bridge Pier Foundations 
and the Methods Adopted for 
Reconstruction. 


The entire failure of the foundations support 
ing a railway bridge pier is a sort of engineering 
disaster which is fortunately rar Perhaps the 
most notable case on record is the disaster which 
occurred during the erection of a bridge over 
the St. Lawrenee river a dozen years or more 
ago More recent notable cases of bridge pier 
failures have been the destruction of the con 
crete bridge at Peoria and the sinking of a pier 
f a concrete bridge at Jacksonville, Fla 

All such disasters are most useful object-les 
sons to the engineer We present below an 
account of a disaster which occurred a few years 
igo in a railway line in the Northwest At 
the time the events occurred we were unable 
» obtain definite and complete particulars for 
publication We ire able to do so now with 
the omission from the rec- 
ord «f names and places 
The facts, however, are 

ifficiently instructive to 

vorth publicat 

The bridge, at which the 

lent occurred, con- 


<isted of several plate- 


span of 195 ft., with its 
rail level 352 ft. above the 
water. The piers were 
if stone about 2 ft. high 
ibove the water ind 
resting on pile founda- 
tions. The river is 25 to 


3U ft. deep in the chan- 
nel, with a fairly rapid 


current The river bot- 
tom has a depth of 25 


ft. of soft silt, underlaid 
by 30 ft. of soft blue 
clay, and then 8 to 10 ft 
ot hard gravel and sand 
overlying the rock A 
thin layer of sand (not 
over 24 ins. thick) lies be- 
tween the clay and the 
gravel. For heavy loads, 
the piles must rest in the 
gravel bed, which is hard 
enough to make driving 

ery difficult and to 
cause the piles to come 


PLANT OF THE MINNESOTA STATE BOARD OF HEALTH. to refusal before they 


tion of the Director of the Division of Engineer- 
ing of the State Board of Health, Mr. Bass. 
The apparatus, as described above, was con- 





structed for $42, exclusive of labor of assembling 
parts. In one municipality where this emergency 
plant was installed it was set up for operation in 
ibout two hours. 


Permanent Hypochlorite Plants for Small 
Cities. 

With a few changes, such as the substitution 
of galvanized-iron piping for the rubber hose, and 
the installation of a power-driven mixer for the 
hand-driven barrel mixer, the emergency plant 
described in this article can be readily adapted to 
use where the municipal water-supply is such 
that a permanent disinfecting plant is necessary 
In fact, there are two such plants in this state 
it present: One at Crookston, where the State 
Board of Health has directed the construction 
of a plant for the Crookston ‘Water Co., the steel 
mixer described above being installed One at 
Brainerd, Mstalled by the city water and light 
department. 

It is better when a mixer of the type shown 
int, to 


construct the body of the mixer of concrete in- 


in Fig. 1 is installed in a permanent pl 
stead of sheet-iron. All metal parts exposed to 
the action of the hypochlorite should be kept 
well painted. Where iron piping is used, crosses 
with one or two of the openings plugged should 
be used instead of elbows and Ts. This ar- 
rangement allows for easier cleaning in case the 
piping should become clogged at the bends 


reach the rock. 

The piles used in the original foundation were 
of Norway pine, 14 to 20 ins. at the butt. and 
60 to 75 ft. long (SO ft. for’ the center pier) 
They were driven to water level and cut off at 
1014 ft. below (11% ft. for the center pier). This 
gave 35 to 55 ft. penetration. On account of 
the great length of the piles above the gravel 
bed, a box crib was placed around the piles of 
each foundation; this was built of 6 x 8-in. tim- 
bers close-jointed and framed. When sunk in 
place, with its top level with the cut-off lins 
of the piles, its lower edge was several feet 
below the river bottom. The space inside the 
crib was to be filled with riprap, so that thé 
group of piles would act as a unit in resisting 
lateral forces The piles were capped with a 
grillage of three courses of 12 x 12-in. timbers 
(four for the center pier); the timbers were laid 
close in the bottom course and 12 ins. apart 
in the upper courses. The top of the grillage 
was 71% ft. below water line, and upon this the 
stone masonry was built. 

About a month after the completion of the piers 
the center of the pivot pier was found to lb 
about 14 ins. out of line, both longitudinally and 
transversely This increased slightly in a few 
days, and levels showed that diagonally opposit« 


2 » 


points were 3 ins. and 2 ins. low. Steps wer 


taken to arrest the settlement and bring the pier 
back to its proper position It was proposed 
to drive a 50-ft. ring of piles (tied together 

the top by wire cables), and then a second ring 
inside of .this, wedged firmly against the first 
ring. The space inside of the inner ring was 





ring and the 
pier was ttine W m the 
es Was nearly com 





I 
veeks later) the pier was found to be 1S ir 
low, and the next morning it had 4d 


Investigation by sounding and by divers show 
that the pier had fallen almost inside of its 
area. Apparently the settlement had been great 
increased by the driving of the ring of piles, 
possibly through some effect upon the layer of 
fine sand which lies between the gravel 
strata. Whe the settlement h 





certain point, the foundation 
way suddenly, breaking off the piles at about 
mid-length and dropping the pier before it could 


move any great distance out of plact 


vs 
Doubts wer then felt as to the safety of the 
other piers ind before making attempts to 


strengthen the foundations by additional piling 
it was decided to experiment upon the permis 
sible loading for piles Four piles wer lriven 
it about 12 ft. centers and capped with a loading 


platforn A load of 60 tons (15 tons per pile) 


per pile) caused a settlement of about 
lay on one side of tl test fran It 
cluded that the ultimate load per pil hould no 
exceed 15 tons, and as the piers still standi 
vere loaded at 12 to 16 tons per pile by dead 
and live load combined t was decided to rebui 
them 


In rebuilding the center pier, 226 piles were 
lriven, covering an area about twice as grea 
is that of the original foundation These were 
cut off 2O ft. below water and capped with 


grillage high enough to bring the bottom 
masonry to the old level 


of the 
The grillage had four 
‘ourses laid solid, and the remaining courses 
aid in open arrangement. The entire founda 
tion was stiffened by dumping riprap around thr 
piling sufficient to form a cone reaching down 
to firm ground and extending up to the base of 
the grillage A 100-ft. ring of piles was driven 
to the ked of the channel (22 ft.), with thre: 
bands of 1\-in. wire cable near the top. Before 
placing the grill: spaces between the bear 


ing pi th rip rap, and finally 





2S Was 





rip rap was filled in » the pile ring to the 
level of the tops of the piles Thus the pier 
ecame the center of a rip-rap cylinder which 
was calculated to relieve the piles of all but 


vertical forces 


In rebuilding each of the other piers, t}! ma 
sonry and grillage were first removed, and th 
old piles driven (by a follower) to refusal. ~A1 
idditional row of piles was then driven around 
the old piles, and all were cut off at 20 ft. below 
water (instead of 10% ft.) The new grillage 
was carried up to the old level (7% ft. below 
water) and the pier then rebuilt Riprap was 
filled between the bearing piles and afterwards 
deposited around each pier to form a cone ex- 
tending to the base of the grillage. 

An earlier bridge in the same neighborhood 


had developed no such trouble as deseribed at 


it 


OVE 


Its pivot pier had much less weight of masonry 
on double the number of piles (75 to 80 ft. long) 
driven 10 to 15 ft. deeper so as to be well down 
into the hard gravel (and cut off at 18 ft.).. The 
load per pile (including live load) was but 33 
of that on the pier which failed 
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Trimetric Cross-Section Paper. 
By ARTHUR SCHULTZE.* 

If three edges of a cube which meet at a com- 
mon vertex are projected orthogonally upon a 
plane, the projections are called isometric, 
dimetric, or trimetric according’ to whether three, 
two, or none of the resulting projections are equal. 

As the isometric projections of the edges of a 
cube are equal, and the angles formed by them 
are 60° or multiples thereof, these projections 
based upon a cross-section paper which 
consists of three sets of equidistant and parallel 
lines, intersecting each other at angles of 60°. 
Such isometric paper makes the construction of 
a great many projections exceedingly simple, but 
in spite of 
used, 


can be 


this simplicity it is not widely 
chiefly on account of the peculiarity and 
inferiority of the pictures produced. 

The annexed isometric projection of a cube 
(Fig. 1), for instance, shows several disturbing 
symmetries; the diagonals ec With the 
and figures lying in the diagonal planes 
cannot be represented. The projection of a regu- 
lar tetrahedron shown in the same diagram does 
not convey a clear impression of the solid to be 
represented. 


ee 


c 


very 


vrincide 
edges, 





Fig.1 Isomet 


ric Projec tion 





8 


Fig.2 

To obviate these difficulties the writer has de- 

vised a series of trimetric papers, which make 

trimetric projections as simple as isometric ones, 
without having their defects. 


Theory of Trimetric Paper. 


were filled with adjacent 
edges of each were the 
prolongations of the edges of adjacent cubes, 
the projection of all these edges upon a plane 
would represent a system of trimetric lines. In 
general, however, we would infinite 
number of such lines. 

To obtain a finite number of lines we have to 
consider the particular cases in which the pro- 
jections of the edges 
rence with the 
order to 


If the 
cubes 


entire space 
such that the 


obtain an 


coincide in cyclic recur- 

projections of other edges. In 

these special cases we con- 

struct the projection A BC D of a cube (Fig. 2), 

and produce C D to meet A B at E. 

To produce a cyclic coincidence of the vertical 

CE 

—— must be a rational number, and simi- 

CD 

larly, it follows from the coincidence of the 

AB 

horizontal edges, that ——- must be rational. 
EB 

if m and nm denote two rational 

preferably small integers, 

we have the conditions: 
CH=m.CD 
AB=n. 2B 

Let us now consider all lines of the diagram as 

vectors of the form a +b ¥V — 1 or a + bi, then 

we have: 


discover 


edges, 


Hence, 
bers, 
tions, 


num- 
or simple frac- 


EBt+tBC+CEHE=0. 
Or, making A B=2, BC =y, and CD = 


*New York University, New York City. 
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Fig.4. (or Ww) 


zv 
—+yt+mz=O0 (1) 
n 

According to Gauss’ Theorem, the orthogonal 


projections wz, y, and 2, of the edges of any cube 
whese edge ad are connected by the relation: 

f+tryt+e=0 (2) 
Making xr = 1, and solving equations (1) and (2), 
we obtain: 


1 me 


y= _—- 0 ricci 
n(l+m’) n (14m?) 


m é 





Vm? n? +n? 


n (1+ m) 


$ — vmin?+ni+t.1 (4) 
n (1 + m*) 


If we draw C H perpendicular to A B (Fig. 3), 








then B H represents the real part, and H C the 
imaginary part of y. Hence : 
1 

BH —— (5) 

n (1+ m?) 

m Vm? n? n> +1 

HC =—— — (6) 

nl m?*) 


If we select for A B any convenient unit, then 
equations (5) and (6) de- 
termine the position of CU, 
and since m and Mm are 
known numbers, the points 
fe and D are easily found. 


Hence the projection of 
the cube A BC D and 
the entire trimetric sys- 


tem can be constructed. 
A’ trimetric paper con- 
structed in this manner 
however, the 
that the pro- 
jection of one edge of the 
cube (A B or 2) is arbi- 
trarily assumed, and that 
| consequently it is diffi- 
cult to construct the ex- 
| act size of the projec- 
| tion of a solid whose 
| dimensions are_ given. 
Hence we _ shall deter- 
mine the length of A B 
if the edge of the 
given cube equals unity. 
If z, y, and 2 are the projections of a cube 
whose edge equals a, and if Ixi lyl and Izl are 
respectively the absolute values of 7, y, and 2, 

then it can be proved that 

lek 


= 


Fig.3 


possesses, 


drawback 


lyP +z 


2 
Assuming for 7 unity, and for y and 2 the cor- 
responding values equations (3) and (4) we 
obtain 


“ +n-4+l1 

N m? n? + n® 

The values (3), (4), (5), and (6) derived above 

are based upon a cube whose edge equals ad. To 
obtain the corresponding 
values for a cube whose 
edge equals unity, we 
have to multiply the pre- 

1 
ceding results by — or 

a 


| om? n? 


\ m? n®? + n* 
m? n? + n?+ 1 
Let us denote the results 
as follows (Fig. 4): 
w=H C, 1. e., the dis- 
tance between two 
vertical lines. 
X=7,. i. e., the inter- 
cept made on the vertical lines by 
successive (nearly) horizontal lines. 
§ ==the number of spaces of width w, for 
which each of the (nearly) horizontal 
lines descend a length equal to X. 
We obtain then easily: 


Fig. 6. 


two 





W = oe (7) 
V1 + mm? 


[mi a? cn 
X |_™ nor approximately : 
m? n? +- n? +- 1] , 
l - 
aman (8) 
2 (m? n? + n?+ 1) 
s =n(1 + m’) (9) 


The formulas (7), (8) and (9) determine the 
position of the vertical and the nearly horizontal 
lines, and after these lines are constructed, the 
value of nm determines the oblique lines. 
the entire trimetric system is determined. 

ae SP ae Oe 


_ 





Hence 





Fig. 5. Trimetric Projection. 


If we examine the particular cases which we 
obtain by the substitution of numerical values 
for m and n, we find that the case m = 1, n = 1 
leads to isometric projection. The assumption 
m= i, > 1, and m < i, 2 = 1 teed to 
dimetric projections which are not well suited 
for practical work. 

The simplest trimetric systems are obtained by 
substituting (1) m = 3/2, n = 2; (2) m = 2; 
n= 2; (3) m=3,n=2. The following table 
gives the resulting values upon which the three 
papers (Nos. 1, 2, 8) are based. 


No. 1 wo. 2 No. 3 
o 
m - 2 $s 
9 
n 2 2 2 
mn 3 4 6 
mini +n?+1 14 21 41 
27 41 81 
xX _ — — 
28 42 82. 
3 2 3 
on eee dee 
V13 v5 Vv 10 
13 
8 a 10 20 
9 


Practical Use of Trimetric Paper. 


Each of the trimetric papers consists of three 
sets of parallel lines, viz.: the vertical ones, as 
V V’; the lines nearly horizontal (hereafter called 
horizontal lines), as H H’, and the oblique lines 
that ascend from the left to the right as O 0’. 

The meaning of these lines is illustrated by the 





rig. ¢. 


diagram A BC D (Fig. 5), which is the projec- 
tion of a cube whose edge equals 4-in. Any 
line lying on the vertical lines V V’ is parallel to 
the edge A B; any line lying on the horizontal 
lines H H’ is parallel to the edge A C, and any 
line on the oblique lines O O’ is parallel to the 
edge A D. A comparison of the lengths of such 
lines with the edges of A B C D enables us to 
determine the true length of the projected lines. 
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Thus EH F is parallel to A B, and EH F = 3% 
(A B), i. e, E F represents a line whose length 
= 8% x (4-in.). 

Similarly: 

G H is parallel to A OC, and represents 3% x 
(4-in.). 
fz 
(4-in.). 


is parallel 


to A D, 


and represents 4 x 





Obviously L M rep- 
= 
jresents a_ rectangle 


5 units (44-in) long, 
and 4 units’ wide, 
whose plane is par- 


allel to A @C D. 
N P R Q represents 
a rectangular 
lelopiped 
mensions 
and 5. units, 
unit being \4-in. 
Similarly O X, O Y, 
and O Z (Fig. 6) 
represent three 
axes, each of which is perpendicular to the other 


paral- 
whose di- 
are 2, 1%, 


each 


Fig. 8. 


two, and whose lengths are respectiveiy, 4, 6, 
and 2 units. 
Students familiar with coordinate geometry 


will see that it is quite easy to construct a point 
whose coordinates are known. Thus P repre- 
sents a point whose coordinates 7, y, 2, are re- 


spectively equal to 3, 4, and 2% units. It is 
hence a very simple matter to construct any 
diagram if°the coordinates of all its points are 
known. 


To construct the reference cube A B C D it is 
sufficient to know the following fact: 

Each small parallelogram of the diagram is the 
projection of a square. (This holds true also of 
the small parallelograms formed by the heavy 
lines.) 

Thus C B and C D (Fig. 7) represent squares. 
B D which consists of four small parallelograms 
represents also a square. 

It should be noted that the small parallelo- 
grams formed by vertical lines (V V’) and oblique 
lines (O O’) have only half the dimensions of the 
squares C B and C D. 

It follows from the preceding statement that: 

1. The unit of length (4-in.) of a line parallel 
to O X or O Z is represented by the corresponding 
side of a parallelogram formed by the heavy lines. 

2. The unit of length of a line parallel to O Y 
is represented by the intercept between two con- 
secutive horizontal lines (H H’), or by twice the 
intercept between two consecutive vertical lines 
Cr FT} 

All annexed rectilinear diagrams are con- 
structed according to the principles of the pre- 
ceding paragraphs; for curvilinear figures, how- 
ever, the following facts are essential: 





Fig. 9. 


1. If all oblique lines (O O) were erased the re- 
maining lines would represent a system of squares 
whose planes are parallel to the front face of the 
reference cube. The heavy parallelograms thus 
obtained represent squares whose edges are equal 
to \y4-in 

The parallelograms are subdivided into 
smaller parallelograms, and the mode of division 
is different on different papers. As far as prac- 
tical work is concerned, this constitutes the only 
difference between the three papers. 

2. If all vertical lines (V V’) were omitted the 
remaining lines would represent a system of 


heavy 


squares (14-in. x \%-in.) whose planes are parallel 
to the top face of the reference cube. 

3. If all horizontal lines (H H’) were omitted 
the remaining lines would represent a system of 
squares whose dimensions are only \%-in. by \- 
in., and whose planes are parallel to the lateral 
face (A B) of the reference cube. 

To draw any curve in one of the three planes, 
construct such curve on ordinary cross-section 
paper and determine the points of intersection of 
the curve and ‘the lines of the cross-section paper. 
In any system of parallelograms considered above 
(which represent a system of squares) determine 
the corresponding points and join them suc- 
cessively. 

Thus to construct the projections of a circle 
whose radius equals 5, draw on _ rectangular 
cross-section paper a circle whose radius is 5, 
and denote the points of intersection by A, B, 
C, D (Fig. 8). 

In each system of squares determine the points 
corresponding to A, B, C, D, ... and join these 
points in succession. Thus we obtain the three 
projections A’ Bo OO" ....4 @0¢..68407 @C.s% 
(Fig. 9). 

Note that the projection of a circle is an ellipse, 
whose major axis is perpendicular to one of the 
edges of the reference cube, and equal to the 
diameter of the circle. 

The projection of a curve not lying in these 
three planes, or a curve of double curvature is 
constructed by determining successively the three 
coordinates of a number of points, 

The projection of a sphere is a circle whose 
radius equals the radius of the sphere. 

This trimetric paper is published by the O. T. 
Louis Co., of 59 Fifth Ave., New York City. 
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Storage Reservoirs for the Control of the 
Ottawa River, Canada. 


A part of the general plan for the Georgian 
Bay Ship Canal project, which has been agitated 
in Canada for the past few years, was the im- 
provement of navigation in the Ottawa River by 
regulation of its flow by means of storage reser- 
voirs. The report on the survey of this canal, 
issued in 1909* by the Department of Public 
Works of Canada, made several references to the 
feasibility of thus controlling the river, and 
recommended that further investigations and sur- 
veys be made. 

According to the progress report for the fiscal 
year of 1909-10, just issued, by Mr. C. R. Coutlee, 
M. Am. Soc. C. E., Engineer-in-charge, many of 
these surveys have now been made, and consider- 
able construction work on some of the 
reservoirs is already nearing completion. 

Although of primary importance asa part of the 
proposed Georgian Bay Canal project, these reser- 
voirs are being constructed independently of that 
plan because of benefits to be derived by present 
navigation in the river and in Montreal Harbor, 
by the cities which depend upon the stream for 
water supply and various industries for water 
power and in the prevention of flood damage. 

The Ottawa River rises 150 miles nearly due 
north of the city of Ottawa, Ont. It flows west- 
ward from its source for a considerable distance; 
then south for 100 miles and thence turns sharply 
to the east at Mattawa, where the junction with 
the proposed Georgian Bay Canal would be 
made, about 150 miles from Montreal, Que., thus 
forming three sides of a huge rectangle. The 
distance from Montreal to the source, as the 
river flows, is about 700 miles. At Montreal 
the river has a watershed of 56,000 square miles. 

Throughout its length, from its source to the 
city of Ottawa, it is continually broadening out 
into long narrow and shallow lakes, which form 
a series of steps from an elevation at Ottawa 
of 140 ft. to the Barriere Lakes, 1,100 ft. above 
sea level and 505 miles, as the river flows, from 
Ottawa. Between the lakes are falls and rapids, 
the greatest step being SO ft. in the 15 miles be- 
tween Lakes Timiskaming and Quinze. , 

The discharge of the Ottawa River, just below 
Ottawa, has been determined by the lockmaster, 
by measuring the depth of water flowing 
the lock-sills, every day since 1844. 
mean since 1844 is 55,464 cu. ft. 


*Abstracted in Eng. News, Feb. 25, 


lower 


over 
The yearly 
per sec.; the 


1909. 


yearly greatest discharge was in 
age daily of 68,584 cu. ft. 
yearly lowest discharge 
average daily was 35,583 cu. ft. 
mean maximum high discharge for 40 days in 
60 years was 158,900 cu. ft. per sec. The sea- 
sonal variation in discharge is illustrated by the 
gagings of 1909, which showed a minimum in 
January of 25,000 cu. ft. per sec. and a maximum 
in the latter part of May of 230,000 cu. ft. per sec. 

It is proposed, by a 
crease the 


1890, an aver- 
and the 
when the 


per sec. The 


per sec., 
was in 1877, 


series of low dams, to in- 
capacity of the numerous 


lakes so that the daily flow of the river through- 


storage 


Out the year may be kept as near the 6U-year 
average of 55,000 cu. ft. per sec. as _ possible 
The three first reservoirs of the system, the 
Timiskaming, the Kipawa and the Quinze-Ex- 


panse, are already under construction, and when 
completed will capacity of 168, 
000,000,000 cu. ft., or nearly double the capacity 


have a storage 


of the reservoirs constructed at the headwaters 
of the Mississippi River by the United States 
Government. The cost of these reservoirs, in- 


cluding the construction of four dams, land dam- 
ages and surveys, is estimated at $728,000, or 
$500,000 less than already been spent 
by the United States on the Mississippi reservoirs. 

These dams will all be 
structures with 


some has 


permanent 
type of 


concrete 


stop-log sluiceways, 





Fig. 10. 


Examples of Trimetric Sketches. 


Which is well adapted to the Ottawa River con- 
ditions. The policy of reserve 
concrete will be followed excepting in 
such cases where it will be impossible to trans- 
port cement to the work. 

The dam at Lake Timiskaming was built in 
1905 as a wooden structure, but is now being re- 
built of concrete. This dam raises the lake level 
S ft. At Lake Kipawa one dam is already com- 
pleted and a second under way, which when 
completed will raise the water about 10 ft. above 
its present level. At Lakes Quinze and Expanse, 
the largest of the dams will be built at a cost of 


building other 


dams of 


$300,000. This dam will raise the level of the 
lakes about 10 ft. All of these reservoirs are 
approximately the same size and are designed 


to have a storage of 2,000 square-mile feet, with 
a maximum depth of 20 ft. 

Should this reservoir system be ultimately car- 
ried back to Grand Victoria Lake, which is about 
half-way from Lake Quinze to the source of the 
river, an elevation of over 15 ft. in the 
level here, would send the overflow north 
the dividing ridge and into Hudson Bay, 
avoiding the gorging of the Ottawa River at 
times of great floods, by sending elsewhere the 
surplus which the reservoirs could not care for. 

The country about these lakes is still in a great 
measure virgin land, and little explored. A rail- 
way line touches the shores of Lake Timiskam- 


water 
over 
thus 


ing, but the only entrance to the other lakes is 
by the river and by use of frequent portages 
The country is still 95% heavily wooded with 


spruce and pine and logging is the chief, and in 


many cases, the only industry. One of the prob- 


lems in the design, construction and operation 
of the dams is the handling of thousands of 


these logs. 
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An Argument for Permanent Construction. 





By R. W. WETHERILL.* 
Savings me r pay dividends; they are paid on 
V1 Inve nt 
There are a lot of people who think that if 
two machines at a thousand dollars apiece can 
made to last as long as one at twenty-one 
hundred, the two are more profitable than the 
mn en though the owners are forced to spend 
in making the cheap ones work a part of the 
tim that would otherwise be spent in getting 
isiness to Keep the higher priced machine busy 
irning dividends. This condition exists all 
round us Some housekeepers buy cheap fur- 
nishings and fixtures, and then spend time on re- 
pairs and in worrying about replacement. Some 
ngineers erect cheap structures and spend time 


in repairing and replacing, instead of planning 


(not 


important i 


how their « 
dividends. 


frequently 


mm panies can 
This is 
omitted in computing the c 


proje cted 


irn save) more 
too 
ymparative 


installations of all 


one very tem 


innual costs of 
kinds 
One frequently hears from 


men occupying high 


positions in the management of engineering and 
onstructive enterprises that permanent con- 
truction peys only when the maintenance, the 
interest on the investment and the depreciation 
r replacement charges show it to be profitable, 
is compared with the same charges on,less per 
manent construction, When the management 
finds that with all these expenses considered, in- 
cluding replacement at certain assumed inter- 
vals, a new plant of any kind is going to cost 
less money per year if built in a manner and of 
materials that do not make for permanency, that 

usually the way it is built. Sooner or later, 
after placing the plant in service the mainten- 
amee charges begin to come in, but the owners 
ire satisfied if they can figure out that the in- 
terest on the increased investment, that would 
have been required for the more permanent con- 


struction, would run the annual cost of the plant 
to a higher figure than for the installation cost- 
ing less in the interest, maintenance and de- 
preciation charges. 

Let us go a step farther than this Assume 
that the money is available to pay for what is 


shown by 
the 


figures and reasonable judgment to be, 


not investment that will make the most 
money, but the investment that will permit the 
company to make the most money. There .is 


difference in 
toil where the 


diverging as are 


quite a the light by which 


results of 


two men 


their thoughts are so 


widely 


) the these 


the 


meanings of 


two ways of what is intended to be 


stating 
thought. 
We all 


same 


know the value of automatic machinery 








in a factory as compared with that which is not 
1utomatic, hence our factories are filled with 
1utomatic machines. Likewise we all know the 
ilue of a man capable of managing a_ busi- 
ess as compared with a more or less inefficient 
vorkman. The former in most cases needs start- 
ing and sometimes something to start on. The 
latter needs both these and also needs somebody 
to restart him and to keep finding a supply of 
the necessary something to start on. You throw 
ut the machine that is not automatic and re- 
place it with one that will at least help feed itself 
ind that will restart itself far and away beyond 
he apparent limits of some human beings. The 
nly reason you do not discard the non-automatic 
man is because the supply of good men is very 
limited and rdingly high-priced Assistants 
should be selected, whether men or machines, 
very largely according to the ability they have to 
relieve t administrative officials of detail at- 
tent too easily grow in numbers to 
ry proportions, and interfere with 
the giving of proper attention of real money- 
making power of the ‘company, present and 
future 

When a constructive engineer advises his clients 
or employers to build in a temporary way be- 
cause comparative insurance, maintenance and 


depreciation charges show it to be economical, 


ld-style 
assistant, one that 
ittention should be 


he is advising them to install an ma- 


chine, to employ an inefficient 


will need more of their than 


The J. M. Doedge Co., 





necessary to keep them earning dividends. In 
his 1 ngineer has lost sight of a very im- 
portant item, that of his employers’ time. He is 
treating it too much as merchandise of which 
the supply is unlimited. Where this method is 
practiced and tl plant grows and expands, the 
mWhers soon become burdened with a lot of de- 
tails requiring time that might just as well and 
should be given up to increasing the business 
ahd improving the methods employed in hand- 
ling the present business. On the one hand 
wher they build with ‘temporary structures, 
their limit as producers is soon reached, the 
effort is overcome by the friction of the ma- 
chine, a line beyond which they cannot go, at 
least until perpetual motion is solved. On the 
other hand where they build permanently, so 


that an installation 


much less 


once completed 
attention and the 
will be automatic, 
imit of production 
1igher The friction in the 


will require 
replacement 
metaphorically 
will be much 
machine in regular 


future 
of which 


the 


or fifteen years ago, and the real brains of the 
various concerns so building are now consuming 
a substantial part of their efforts in overcoming 


the loss due to misplacing energy a few years 
back. These managers under various names and 


titles, are busy men and only pause in their work 
of accelerating dividends when there is 
cause, and from the general methods of 
struction in a number of plants now under way 
and projected it is evident that some of them do 
not propose to continue spending their valuable 
and very limited time in standing by an old-styk 


real 
con- 


machine to keep it running when an automatic 
one can be had that will run itself for the most 
part, or what is more important, permit the 
operator to manipulate many times the number 


of machines. This condition is the real goal, the 


goal worth planning for. 

At our mines, in our factories, on our railroads 
and in our shipping and docking 
in fact in every line of business 
construction enters, the 


facilities, 
to-day 


and 
where 


from administrative 





A NEW REINFORCED-CONCRETE COAL AND ASHES POCKET. 


[Piaced in 
tand the att 


OmMmMirsion on 
acking agents 


Jan. 1, 
that 


1911. This plant of 


usually affect so disastrously 


large ipacity and elaborate equipment is built to with- 


pockets of steel or wood construction It is the 





outcome of a desire on the part of railroad engineers to build with materials of lasting qualities and in a manner 


to require the least attention in the years to come.] 


operation d¢ 


es not overtake the effort put into 
it nearly so soon, with the general result that 
the entire organization is capable of taking the 


time for getting more business. 

As a boy the writer knew a contractor of 
rather contracted vision, who had a steam roller 
With a leaky boiler. It leaked so badly that be- 


tween pumping more water into it and shoveling 
more coal on the fire, bringing the steam down 


With each operation, it was nearly time to stop 


for lunch when he finally got up enough steam 
to roll the road he was building. Some plants 
in operation are very like this steam roller. It 


takes them longer to begin to make money than 
they have time left to make it. Some of our 
engineers and corporation managers have learned 
this 


lesson 


and many cases might be cited as 
instances where men are practicing along the 
more profitable course. There are more doing 
the other thing, however, a large number of 


whom it is sad to say will find their mistake only 
when the friction of the organization overtakes 
the moving effort. Some attempt to wriggle out 


by turning a lot of their details over to less 
capable assistants, but as we all know real 
ability is scarce and comes high. 

A trip through the coal fields would show 


many instances where men have found their mis- 
take and are to-day erecting at the mines, struc- 
tures for the preparation and shipping of coal, 
that will be in good condition, with small annual 
maintenance good many hence. 
These structures are replacing built ten 


costs, a years 


plants 


office in Wall St. to a coal tipple at the mine, 
this tendency is manifest. Those who are not 
in line will sooner or later find themselves run- 


ning a treadmill, with their limit fixed by its 
automatic efficiency (or lack of it), which is de- 
termined by the character of construction. 


_———e 


ELECTRIC DAMP DETECTOR described by 
Ralph in a recent paper before the Newcastle Sec- 
the Institution of Electrical Engineers (British) 
abstracted in “Electrician,’’ March 3. The 
basic principle of the apparatus is the catalytic rise of 
temperature of platinum in the presence of hydrogen or 
a hydrocarbon like ‘‘fire damp”’ or methane (CH,). The 
detector carries two thermostatic springs, of two dissim- 


AN 
Mr. G 
tion of 


was 


and London 


ilar metals (like brass and steel), fastened at one end 
and with their free ends slightly overlapping. Under one 
spring is a coil of pure platinum and under the other 
a coil of non-catalytic metal. These coils are connected 
in series, and in series with a small incandescent lamp 
Sufficient current flows to keep the platinum red, at 


which temperature its sensitiveness to catalytic action is 


increased. With increase of temperature under nor- 
mal conditions both bend alike and do not make contact 
with each other at their free ends. If fire damp be 
present in sufficient quantities the platinum coil heats 
more than the other and the springs come in contact 
This closes an alarm or cut-out circuit. 

A mixture of less than 6% of fire damp ‘[s not ex- 


plosive except with coal dust present, when 2% is dan- 
gerous. This detector is sensitive to 2% or over. With 
a gradual accumulation of gas the detector will operate 
in about seven seconds after reaching 2% and, with a 


sudden 
ing 6% 


inrush of gas, in about 


of gas 


seven seconds after reach- 
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Photography for the Engineer. 
By STEWART L. JEFFREY.* 

To one experienced in the art of photography, 
What the writer has herein set down will be 
neither novel nor especially helpful. But experi- 
ence, in examining a large number of prints 
made from negatives taken by engineers in con- 
nection with several important projects, shows 
that no apology for these observations is needed. 
These prints have showed a general lack of 
ibility on the part of these professional men to 
accentuate the salient features of the composi- 
tion together with a slovenly disregard for the 
minute detail so necessary to make photographs 
of this kind valuable, and a pitiful lack of knowl- 
edge of some of the simplest features of technique 
and manipulation. These engineers seem uni- 
formly addicted to the use of the “8a Kodak” 
and it was to point out the inefficiency of in- 
struments of this class for such work and to 
cause some, perhaps, to investigate the simple 
and interesting details of photographic processes 
that have prompted this writing. 

The value of a camera to an engineer or con- 
tractor depends on his ability to use it. Photog- 
raphy must be considered very difficult or as 
taking a great deal of time, for there are many 
hundreds of persons owning cameras who have 
seldom or never done anything more than make 
exposures. The convenience of the professional 
photographer who does developing and printing 
for novices has been a pitfall to many and it is 
possibly for this reason, aS much as for any 
other, that these novices go on repeating the 
same mistakes and never make any real prog- 
ress in technique. 

There is nothing that will so quickly teach a 
man to properly expose a negative and to dis- 
cover his own errors, as to make a practice of 
doing his own developing. ‘There is nothing diffi- 
cult about the development of plates or films. 
It is so simple that it seems trite to describe the 
processes. In each package as sent out by the 
makers there is a formula for the development 
with directions for use. This is the best for- 
mula to follow, but very satisfactory results can 
be obtained by using any of the good developing 
powders which will come all weighed out in 
small glass tubes and require only to be dis- 
solved in water. 

Development requires only three trays, a dark 
room (a closet or a bedroom at night) a source 
of light, having a red, or orange and red, shade, 
and two solutions, one of developer, the other of 
sodium hyposulphite (‘hypo’). Into the first 
tray is poured the developer, into the second, 
water, into the third, the hypo. The negative 
should be dipped in water first to insure an even 
action of the developer to which it is transferred 
when wet. It is difficult to give a rule as to 
when it is quite developed, but it is safe to as- 
sume that when the image begins to appear on 
the back, or glass side, of the plate that the de- 
velopment has brought out all there is to bring 
out in the negative. Good printing depth is se- 
cured when the shadow of a finger held against 
the plate and about S to 10 ins. from an ordi- 
nary dark room lamp cannot be seen through 
the darkest part of the negative. The negative 
is then rinsed in water and transferred to the 
hypo. In a few minutes it may be taken out into 
the light and examined. When the white film 
has disappeared from the back the negative has 
been fixed and it should then be washed in water 
to remove the hypo and then allowed to dry— 
the drying should be rapid. “The development of 
a properly exposed negative in the usual metol- 
hydrokinone formulas takes about two minutes, 
fixation should be complete in from five to eight 
minutes and negatives should be washed for from 
30 minutes to an hour. 

As to the cost of developing, a tube of de- 
veloper that will make 8 oz. of solution may be 
purchased for 5 cts. and will easily develop 24 
plates of a size not larger than 44 6% ins. The 
solution will keep a long time if stored in ‘a 
tightly corked bottle. Hyposulphite of soda costs 
from 3 to 5 cts. a pound and this quantity will 
make 2 qts. of solution. All the necessary ap- 
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paratus may be purchased for less than $1, in- 
cluding three trays, a lamp and a rack for dry- 
ing the glass plates. The bulk is so small that 
it is feasible for an engineer on a reconnaissance 
survey to take with him everything necessary to 
finish his negatives the day they are exposed 

Considering the importance of the camera in 
the engineering field it is strange that so many 
of the profession are willing to use very inferior 
instruments and to accept, practically without 
question, the claims of one or two large manufac- 
turers who cater to the amateur and novice 
ilmost exclusively. 

The amount of money that is annually wasted 
in outfits that are nearly worthless is almost in- 
calculable and the number of persons who pur- 
‘hase the instruments, with practically no con- 
ception of their own requirements or what con- 
stitutes desirability, is beyond calculation. 

We are all familiar with the enthusiastic novice 
Who purchases a small folding camera, using 
films, and then adds to his equipment an expen- 
sive rapid anastigmatic lens, with the possibi- 
lities and limitations of which he is absolutely 
ignorant, and who is naturally dissatisfied with 
his results. The effect is that thousands of such 
instruments are on sale at the second-hand deal 
ers at greatly reduced prices. 

It is difficult to understand why engineers are 
Willing to invest an amount of money which 
would obtain an efficient outfit, without first 
acquiring enough knowledge of photographic 
technique to enable them to choose their instru- 
ment intelligently. 


Cameras are made in many styles, the simplest 
of which is the fixed-focus. In instruments of 
this type the lens is ground for a very short 
hyperfocal distance, usually 8 to 15 ft. This type 
is usually found in the cheaper grades of cam- 
eras and they are uniformly small, never larger 
than 4 x 5 ins. plate. The reason for this is that 
With the increased length of focus needed to 
cover larger plates it becomes impossible to grind 
a lens for so short a hyperfocal distance and 
have enough speed to permit ‘‘snap-shots.” The 
objection to cameras of this class is that critical 
definition is impossible, and except in the smaller 
sizes general definition is not even good. This 
objection has been partly overcome, in an instru- 
ment recently introduced, by a combination of 
parts which are much better than are usually 
found in a camera of this type, but the effort to 
secure good definition has resulted in an instru- 
ment too small to be of any real value for the 
serious work of an engineer. 


The type of camera in most general use is the 
folding type designed for the use of roll! films. 
They are usually equipped with rectilinear lenses 
of fair quality and are focussed by sliding the 
front out to a point indicated on a scale set in 
the bed of the instrument. They are designed 
primarily for use without tripod and are made for 
all sizes of negative up to and including 5 « 7 
ins. The angle of view embraced is judged by 
looking into a small finder attached at or near 
the front of the instrument. Such outfits are 
open to very weighty objections; the lenses fur- 
nished are rarely adapted to serious work and 
to fit them with an anastigmat is quite useless, 
is it is impossible to be sure that they are in 
exact focus at the time the exposure is made. 
Most of them are open to the further objection 
that the bellows is too short to permit the use 
of the rear combination of a controvertible lens 

A camera which has come rapidly into promi- 
nence within the last few years is the reflecting 
type. In these the image is seen the full size of 
the plate and, in some models, in the position it 
will occupy in the finished negative. These in- 
struments are designed for the photography of 
rapidly moving objects and for this purpose are 
distinctly valuable. They will answer very well 
for almost any class of photographic work, but 
their necessary weight and bulk do not commend 
them to the engineer. 

A most useful type of instrument is the view 
Here the size is unlimited, the angle of 
view embraced is clearly seen, and focussing can 
be accurately done on the ground glass. They 
cannot be readily used as hand cameras, how- 


camera. 


ever, a fact which necessitates carrying heavy 
ind bulky equipment. 

Omitting some highly specialized types of 
imeras designed for high-speed work, copying, 
studio use, ete., we come to an instrument which 
merits very closs 


ittention—a folding camera, 


t 


idapted for use either with or without tripod, 


‘llowing direct focussing on the ground gla 


sing plates or films interchangeably, and hav- 
ing considerable bellows extension This type 
should be further developed for it is in this type 
only that an efficient all-around instrument can 

obtained. 

Lenses are of several types, but the only one 
we need to consider for our purposes is the 
nastigmat. These are the most modern develop 
ment of the opticians and are characterized by 
freedom from astigmatism, coma and distortion, 
ind by great flatness of field, nearly perfect 
chromatie correction and speed. 

Astigmatism is that fault in a lens which ren 
ders impossible the equally sharp definition of 
horizontal and vertical lines. ‘This refers only 
to the rays of light which enter the lens at an 
angle and are refracted to the margin of the 
plate It is shown in rectilinear lenses in a fall- 
ing off in definition towards the margin of the 
plate. 

Coma is that fault in a lens which causes it to 
produce gray flat negatives the finer contrasts 
and definition being lost in stray light 


Distortion is the inability of a lens to produce 


the straight lines of the object in the image and 
is shown in some Jenses by a bulging out at the 
center of the image of lines which should be 
parallel. 

A lens is controvertible when the separate com- 
binations, front and rear, can be used independ- 
ently of each other. This gives the operator a 
choice of several focal lengths permitting him 
to make images of various size of the same ob- 
jects from the same point of view, the size of 
the image being in direct proportion to the focal 
length. 

The speed of a lens depends on the amount 
of light it passes. It is measured by the rela- 
tion of its aperture to its focal length, e. g., the 
symbol / S means that the aperture is \% the 
focal length. There are other systems of lens 
marking in use, all are based on this relation- 
ship. Among them is the uniform system, used 
by some makers because the necessary exposure 
is directly proportional to the numerical value 
of the stop used, i. e., U. S. No. 16 requires four 
times the exposure of U. S. No. 4. 

Depth of focus (or field) is the range within 
Which a lens will produce images of near and 
distant objects in equally sharp focus. This de- 
pends upon the relationship between the aper- 
ture and the focal length. It decreases as the 
aperture and focal length increase. Of two 
lenses having the same aperture, but unequal 
focal lengths, the one having the shorter focal 
length will have the greater depth of focus. Of 
two lenses having the same focal lengths but 
of unequal aperture the one having the smaller 
aperture (the slower lens) will have the greatest 
depth. This explains why it is impossible to get 
great depth of focus in the very fast lenses ex- 
cept in the smaller sizes. 

The depth of focus for any lens, for any dis- 





tance, can be determined by means of the fol- 
lowing formulas The focus (usual termed the 

length of a lens 
is the distance between its optical center and the 





‘equivalent focus’’) or the focal 


sharp image of the sun, moon or any object at 


a great distance The size of the image is di 
rectly proportional to the focal length when the 
distance to the object is constant. The relation- 


ship between the size of the object, size of the 
image and the focal length of the lens projecting 
that image is expressed in the following equa- 
tion: m representing the scale which the image 
bears to the object: 

Distance of object to center of lens 


(n 1) x focus. 
Distance of image to center of lens 
(n +1) focus 
Nn 
The hyperfocal length of a lens is the mini 
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mum distance at 


definition, 


will 
of the 
for maximum 


which a lens 


expressed in 


give good 
circle of 
definition 


terms 
diffusion, 
at infinity. 


when focussed 
- 
length Fn - - ——— 
dx relative aperture 
of the circle of diffusion. 
The allowable diameter of this circle of diffusion 


The hy perfocal 


where d diameter 


36.4 — 13.7 22.7. ft. = Depth of focus at 20 ft. 
For the relative aperture f/8, 
36 x 100 


Fy, ee 450 ins. 
8 
When focussed at an object 240 ins. away, 
450 240 
- 514.2 ins. = 42.8 ft. = Maximum. 
450 — 240 


Vol. 65. No. 14. 
importance to the engineer-photographer. The 
most efficient shutter is the focal-plane type, 


but it is neither necessary nor entirely desirable, 
unless the instrument is to be used to picture 
rapidly moving objects. The roller-blind shutter, 
similar in action to the focal-plane, is thoroughly 
efficient, but it is bulky and most types open the 
lens aperture while being set. These are not as 
good for our purposes as the better grades of 





Fig. 1. Too Great An Angle Embraced. Fig. 2. Taken From 
FIGS. 1 AND 2. 
usually taken, for contact printing, at 1/100- 450 x 240 
in., so that commonly, —_—_—_—— 156.5 ins. 13.04 ft. = Minimum. 
f? x 100 450 + 240 
In a 42.8 — 13.04 29.76 ft. Depth of focus 
relative aperture at 20 ft. 
To determine the depth of focus for auy dis- If very much more accurate definition than 
tance JD for any stop (relative aperture) used: this is required and the diameter of the circle 
Fn x D of diffusion be considered as 1/1000-in., using the 
(a) maximum distance of sharpness. Same formulas we find that at 20 ft. the 
I; D aperture, f/8, has a depth of focus of 2.14 ft. 
yx D while the aperture, f/6.8, has a depth of focus 
(b) minimum distance of sharpness of only 1.08 ft. 
hn+D By means of these formulas we can ascertain 
(a) (b) depth of focus. exactly the limitations of any lens so far as 
To compare two commonly used lens speeds, depth of focus at any distance is concerned. A 


f/6.8 and f/8, assume two lenses of equal focal 


length, 6 ins., diameter of allowed circle of 
diffusion 1/100-in. with the first aperture 
36 x 100 
F's 530.8 ins 
6.8 
When focused on an object 20 ft. (240 ins.) 

distant: 
530.8 240 

— 437 ins. 36.4 ft. = Maximum dis- 
030.8 — 240 

tance of sharpness. 

350.8 «x 240 

——— 165.2 ins. = 13.7 ft Minimum 
530.8 + 240 


distance 


lens reaches its maximum depth of focus when 
focussed at its Fn, the depth then extending from 
% Fy to infinity. 

The intelligent choice of a lens depends on 
this feature as well as on the speed and length 
of focus in comparison to the limitations of the 
bellows. The choice of a lens depends on what 
it is wanted for. Excessive speed is not de- 
sired by the engineer, as what would be sacri- 
ficed in depth of focus would be a serious draw- 
back. It must also be remembered that the in- 
dicated speeds are the same in all lenses; a lens 
whose maximum aperture is f/4 when stopped 
to f/16 is of the same speed as a lens whose 
maximum aperture is [/16. 

The question of shutters is one of considerable 


the Same Point as Fig. 1, 


But With Rear Lens 
Combination Alone. 


between-the-lens shutters. A between-lens type, 


otten supplied on folding cameras, has three in- 


dicated speeds, instantaneous, bulb and time; 
these are not well adapted to anastigmatic 
lenses, but there are several excellent shutters, 


of this type, made here and abroad which com- 
bine the necessary accuracy in exposure, sim- 
plicity and strength of design, and which add 
no bulk to the camera as they take up the space 
otherwise occupied by the barrel of the lens. 

What the engineer and contractor needs is a 
well-made, portable, hand and stand camera, 
using interchangeably plates and films of a 
size approximating 444 x 6% ins., and having a 
revolving back. The optical equipment should 
include a first-class controvertible anastigmatic 
lens of a speed of f/8 or f/6.8 at most, with a 
thoroughly good between-the-lens shutter, al- 
lowing automatic exposures from 1 to 1/150 
second duration at least, and non-automatic or 
time exposures. The focussing should be done on 
the ground glass and there should be a focussing 
hood to overcome the disadvantages of a sepa- 
rate cloth. The bellows must be long enough to 
permit the use of the single combinations of the 
lens separately and also to permit the use of a 
telephoto lens when a large image of a distant 
object is desired. The instrument must be ab- 
solutely rigid at all extensions. 

Such an instrument, free from all unnecessary 
complications, and strong enough to withstand 





Fig. 3. 


Negative in the Shadows. 
FIGS. 3 AND 4. 


Underexposed; Machine Details Lost on Account of Thinness of 


TWO PHOTOGRAPHS OF A 
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Proper Exposure to Bring Out Details of Machine. 


SHOVEL WORKING AGAINST A BANK. 
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severe transportation, would require only a brief 
experience and ordinary intelligence on the part 
of the operator to produce uniformly good re- 
sults. 

Such an outfit could be made and marketed at 
a price which would bring it within the means 
of all, and with it one could produce contact 
prints large enough to answer most purposes, 
thereby obviating the necessity for enlarging. 
The box on the market nearest to our ideal 
would cost about $25 or $30. <A_ thoroughly 
good, though perhaps a less ornamental one, 
could be produced for $10 to $15 less if the 
makers should find that a demand arose. The 
price of lenses varies, say from the Ross Homo- 
centric, series IV. f/8, at $36.50 and series V. 
f//6.8, at $40, through the Plastigmat, [/6.8, at 
M48, the Goerz Dagor, series III., f/6.8 at $51.50, 
to the Zeiss Protar, series VIla, f/7.7, at $70. 
These prices refer to lenses capable of covering 
a plate 44% x 6% ins. The suitable shutters may 
be for example the Koilos and Goerz Tenax at 
$14 or the Goerz sector at $20. 

The writer has stated that experience with the 
work of many engineers has shown a genera! 
lack of ability to accentuate salient features of 
composition and a disregard for necessary de- 
tail. It is not easy to show the tyro the evil 
of his ways in these matters by mere printed 
statements and possibly the following concluding 
remarks may be deemed somewhat in the same 
class as books purporting to teach the art of 
swimming. 

Briefly, one should have clearly in mind the 
reason for taking a picture. If there is, as is 
usually the case, only one important element in 
the view, the camera should be placed at such 
distance that the object will occupy the greater 
part of the plate and only enough of the sur- 
rounding objects should be included in the view 
as to enable one to orient the picture. Figs. 1 
and 2 will illustrate this point. 

As pictures taken by engineers, or by men in 
their employ, have to do very often with ma- 
chinery or the application of machinery the 
photographer must learn to expose in such de- 
gree as to fully bring out shadow details. It is 
a common experience to see a picture where the 
salient feature, say a shovel working in a bank, 
is in the foreground and is almost indistinguish- 
able while the background, wholly unimportant, 
is very well brought out. Two or three times the 
exposure given would have given the foreground 
life and line and would have made the print of 
some value. A comparison of Figs. 3 and 4 shows 
this. 

This may seem like mere technique, and indeed 
it is, but it deals with the two defects most com- 
mon in photographs of this kind—(1) under ex- 
posure and (2) using too great an angle of view— 
crowding the plate with too many unimportant 
elements. 

Artistic composition is something which does 
not necessarily enter into commercial work nor 
can it be defined within the limits of a few sen- 
tences, but it has for its watchword, simplicity, 
and this should be taken as the motto of the 
engineer and the photographer employed on en- 
gineering work. The writer has before him a 
picture by the photographer for a large railroad 
system; the picture was taken to show the 
method employed to support track while the 
grade was being elevated. It is a view of a rail- 
road bridge carrying two tracks over two tracks 
on a lower level while the grade of the upper 
level is being raised without disturbing traffic 
on either level. The picture shows a temporary 
timber trestle supporting the old upper level 
while two plate-girder spans are being placed. 
The view was taken from the lower level and 
from such a point that the two new spans ap- 
pear to be immediately above the old upper level 
while as a matter of fact the new bridge is at a 
considerable distance to one side. Had the view 
been taken from the upper level, which could 
have been done as shown by the existence of a 
wing wall, the temporary trestle work could have 
been shown quite as well if not to greater ad- 
vantage, while the perspective would not appear 
to be distorted. 

Another point I might mevtion is that in 


depicting ashlar masonry or concrete, par- 
ticularly where there is an overhanging coping, 
the point of view should be chosen so that the 
rays of light from the sun and the prolongation 
of the lens axis both form an opposing obtuse 
angle on the surface of the wall. 

In this position the shadows accentuate the 
structure of the wall and give depth to the coping 
or other ornamentation. 

In photographing plant, it is desirable to get as 
light a background as possible in order to bring 
the details of the machinery clearly into view. 
From Figs. 3 and 4 the benefit that might have 
been secured, with a lighter background, may be 
understood. 





Portable Storage Batteries as Applied to Au- 


tomatic Signals on the Harriman Lines.* 
By A. H. McKEEN.} 

The application of portable storage batteries to signal 
circuits on the Harriman Lines began in 1890 on the 
Western Division of the Southern Pacific Railway, under 
the direction of Mr. W. W. Slater, then Master of 
Signals. At the time there were no motor-operated sig- 
nals on the Southern Pacific Lines and the use of port- 
able storage batteries was confined to operating high- 
way crossing bells and indicator and locking circuits at 
hydroe-pneumatic interlocking plants. The type of bat- 
tery then in use was crude, heavy and of generous di- 
mensions for its capacity. No charging plants were in 
service, and it was necessary to charge the batteries on 
an are circuit, carrying approximately 2,000 volts 

It was found that a considerable saving was effected 
through the use of these portable storage cells, as com 
pared with the cost of operating the circuits with 
primary and gravity cells. With a view of extending the 
use of storage cells to several installations of single 
track electric automatic block signals that were contem- 
plated, tests were carried on for several years with 
various types of portable storage batteries on the market. 
The results of these tests were so satisfactory that in 
1899 and 1901, when these several installations of au- 
tomatic signals were completed, the experimental stage 
had been passed and portable storage cells were decided 
on as being the least expensive and most satisfactory 
source of energy for operating the motor circuits. 

Gravity batteries were used for the line and track cir- 
cuits, although later on, the gravity line batteries were 
dispensed with and the storage battery served the double 
purpose of operating both line and motor circuits. Each 
of the above-mentioned signal installations consisted of 
approximately 20 miles single track At the foremen’s 
headquarters of each installation a charging outfit was 
installed, consisting of a 2-HP. gasoline engine, belted to 
a 1-KW. generator. The foreman attended to the work 
of charging and inspecting the batteries, and distribut- 
ing them to the nearest stations on local passenger trains. 
There they were taken to the battery locations by the 
maintainer on a velocipede or motor car; the discharged 
batteries being returned to the charging plant in the 
same manner. The operating officers of the lines com- 
prising the Harriman System recognized the advantages 
of automatic signaling as a means of facilitating and 
safeguarding traffic, with the result that each year, addi- 
tional mileage of automatic signals was authorized. The 
amount of such mileage usually was the maximum that 
could be installed by the signal departments of the 
various lines during the year. With the close of 1910 the 
entire main line of the Union Pacific and Southern Pa- 
cific from Omaha, Neb., to Oakland, Cal., a distance of 
1,779 miles, was thus protected for the entire distance, 
except for about 100 miles over the Sierra Nevada moun- 
tains, where the electric train staff is in service. The 
main lines of the Oregon Short Line and the Oregon- 
Washington Ry. & Navigation Co. between Granger, 
Wyo., and Portland, Ore., are protected in a like man- 
ner, for the entire distance of 941 miles 

The main lines of the Southern Pacific from Port- 
land, Ore., to El Paso, Tex., and from El Paso to New 
Orleans, : total of 3,226 miles, are protected with auto- 
matic signals for a distance of 1,938 miles, or 60% of the 
entire distance; and it is calculated that the remaining 
1,288 miles will be completely signaled within two years. 
The total mileage of road protected by automatic signals 
on the entire system, on Dec. 31, 1910, was 4,719 miles 
of single track, and 703 miles of double track, or a total 
of 6,125 miles of track. On this mileage there are 12,050 
automatic signal blades, practically all of which are oper 
ated by portab’e storage battery. There are in all 9,026 
battery locations with a total of 48,518 cells in service, 
of which 12,412 cells, or 25%, are extra cells used for 
changing. 

The methods of transportation to and from the charg- 
ing plants vary with local conditions. On portions of 


*Abstract of a paper read at the meeting of the Railway 
Signal Association at Chicago, March 20. 

¢Signal Engineer, Oregon & Washington Ry. & Navi- 
gation Co., Portland, Ore 


che line where local passenger service is available, the 
batteries are loaded into the baggage car and distributed 
at each station by the batteryman, who accompanies the 
train. From the stations they are taken to the various 
battery locations by the maintainer on a velocipede or 
motor car, the discharged batteries being returned in the 
same manner to the station, where they are picked up by 
the batteryman and brought back to the charging plant 
on the return train in the evening 

On other sections of the line the batteries are loaded 
into a specially arranged battery car and handled on 
local freight trains, stops being made at each battery lo 
cation, where the batteries are changed by the battery 
man and the maintainer on that district. The car con- 
taining the discharged batteries is sent back to the 
charging plant on the first freight train 

Another arrangement consists of a charging plant built 
in a box car, which car is moved on the daily way 
freight and is set out at each alternate station. The bat 
teries are changed out in each direction from the station 
by the maintainer. This charging car is fitted up in three 
ompartments; at one end are the gasoline engine, gen 
erator, switchboard, and cooling tank A large tank 
holding sufficient gasoline for one month’s supply i 
suspended under the body of the car. The center part of 
the car is used as a battery room and is suitably fitted 
up with. a battery bench, lead-lined sink and a large 
water tank for battery washing purposes. The other end 
of the car is arranged as living quarters for the battery 
man The car is equipped with heavy draft gear in order 
to avoid any damage due to rough handling while in 
transit. 

During the three years that this portable arrangement 
has been in service, it has given the best of results, 
handling on one district S82 cells monthly on a terri- 
tory of 150 miles of single track signals. An important 
advantage in this method is that on the 130-mile dis 
trict referred to, only SO extra cells are required for 
changing out purposes; this being only 10% of the total 
number of cells in service on the district 

On the Harriman Lines there are 52 charging plants, 
each of which (except the portable plants) is located at 
the headquarters of the assistant supervisor, where a 
shop building is provided, and part of this shop building 
is used to house the charging machinery. Hence no 
special building is necessary. The average territory cov- 
ered by each plant is 104 miles. Wherever current can 
be obtained from local power companies, a mercury are 
rectifier or motor generator set is installed and at other 
locations where electric power is not available, a gaso- 
line engine and generator charging outfit is used Each 
charging plant is in charge of a special batteryman, 
whose duties consist of charging, inspecting and clean- 
ing the batteries and assisting the maintainers in chang- 
ing out the cells on their districts. 

All cells are returned to the plant monthly and are 
thoroughly inspected and cleaned before being put on 
the charging circuit. A record is kept (in a book) of the 
voltage, specific gravity and condition of each cell on 
arrival at the plant and each cell is examined for short 
circuits or other faults; the hard rubber covers and 
connectors are cleaned and sediment removed if neces- 
sary. Once a year the old electrolyte is replaced with 
new in order to discard all impurities held in solution 

In the case of stationary batteries it is the usual prac- 
tice to give an overcharge several times a month, the 
overcharge having the effect of driving the sulphate out 
of the plates and keeping them in a healthy condition. 
Portable cells which are charged once a month only, are 
subject to considerable sulphating and therefore require 
a long charge to bring them up to capacity. It is the 
practice to continue the charge for two or three hours 
after the voltage and specific gravity has ceased to rise 
The uniform gassing of all cells on charge is a good 
indication of their condition and the failure of any cell 
to gas is investigated before the charge is continued 
During the charge, voltage and specific gravity readings 
are taken and recorded in the book and any cells not 
coming up to the proper voltage and gravity are closely 
watched and given special treatment if necessary. 

Maintainers are required to make weekly inspection of 
all cells in service, examining them for loose connec- 
tions, taking voltage readings and replacing any evapora- 
tion of electrolyte that may occur during the time the cells 
are in service In replacing the evaporation, only water 
whose purity has been previously passed on is used 
In localities where pure water is not obtainable, distilled 
water is provided. 


en 


A 30-TON ELECTRIC LOCOMOTIVE for heavy freight 
service has been ordered by Mr. H. A. Strauss, Consult- 
ing Engineer for the Salt Lake & Ogden Ry., and is the 
first of a number of such engines for this line. It will 
have four 100-HP., 700-volt, direct-current interpole 
motors, with forced ventilation. The equipment will in- 
clude double-end multiple-unit control and combined 
straight and automatic air brakes. The engine will be 
built by the McGuire-Cummings Mfg. Co., of Chicago 
It is designed to handle a train load of 400 tons (be- 
hind the engine) at 17% m. p. bh. on an average grade 
of 0.7%. 
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Supplying Water to Locomotives From Track 
Tanks. * 












rrack tank ire used to enable trains to take water 
while in motior Their use up to the pre time ha 
almost entirely to fast passenger trains 
ns between regular stops. But with in 
y from design of { methods of feed 
from fre and improved scooy 
being adopted for freight trains; espe 
desirable to keep trains moving, in 
he excess cost of stopping and starting 
ar of rollir equipment and the danger 
of break lraft gear e relative economy of the 





iored by side lu fastened to ties by ordinary or special 
form of spike or bolt, with proper allowance for expan 
) nd contraction The section of tie should be larger 
than ordinary and of white oak or other hard wood 
On account of the large amount of waste water thrown 
ver sides of pan, special attention should be given to 
lrainage 
The length of the tank is one of the factors which de 
termines the capacity. The economical length is depend- 
ent on the width of tank ze and adjustment of scoop, 
quantity of water to be taken into locomotive tanks 
luring a given time, and speed and time taken to fill 
pal 
Table I shows the dimensions of tanks used by different 
railways Table II shows the 





Michigan Central R.R. 


Ah i9 


I = 


w~a 
"e 


é 3 
Ry 





*2 3- 
= - 


F - 


\ "Le 





—_— 





N. Y% N. H.& H.R.R. 


FIG. 1 CROSS SECTIONS OF 


RAILWAYS. 


to lox 


tank 


it from a 


omotive by the track and 


tandpipe 
operating 


First cost 





standpoint 





upon 



































nterest, depreciation, maintenance, oper (including 
ost of water), loss of energy expended in drawbar pull 
overcoming the dynamic pressure_ of water fr tank 
or scoop, speed of trains, ruling grade, loss of time and 
ost of opping and starting (including w ind teal 
on roll equipment), ete These factors 1 have a 
wide variance for different locations and des s; hence 
each partic ase should be figured separately 

The first track tank of which any record is given wa 
nstalled on the London & Northwestern Railway, of Eng 
ind, about IS857, its inventor bei! Mr. J. Ramsbot'om 
The first track tank in this country wa ustalled by the 
New York Central Ry. in 1IS70, a betwee! 
New York and Albany It was for the fast 
Saratoga trai: and was supplied with water by a hand 

imp No provision wa made against cold weather, 
ts u being discontinued in the winter 

The first track tank in which provision was made for 
filling by steam pump and the heating of water during 
the winter, wa I ed by the Baltimore & Ohio Ry. 
n ISS9 at Stanton the use of the fast passenger 

iina between Ba and Philadelphia This has 
t used continu to the present time. The fill 

2 regulated y 1 ration and the water 
t {i during re ng temperature by stear 1dmitted 
hrough nozzle n sides of tank 

The development of the design of track tank nee the 
first in ition by the Baltimore & Ohio Ry. has been 
inappreciable, but at the present time this method of 
delivery of water o locomotives is receiving the atten 
tion of ting and ring departments o 





everal railways and the development of the 
track tank and also the locomotive scoop is to be ex 
pec ed. 

The track tank should be located on tangent, although 
t is possible to place it on curves up to 3° and obtain 
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ire the difficulty of keeping the tanks in surface, and 
yme additi 1 waste of water from spray and water 
washing over sides, 

The tank should be laid on level track, i grade of 
approaches such as to allow minimum speed required 
to properly water For this reason track tanks 
hould be away from stations, yards, railway crossings, 


drawbridges, e 


The tanks are set directly on ties dapped out to form 


1 seat and allow top of tank to be at the same elevation 


is top of rail The tank is held in position and an- 
the report of the Committee on Water 


*Abstract of 
Servi presented at the annual meeting of the Amer 
in Railway Engineering and Maintenance of Way As 
sociation, at Chicago, March 21, 23 
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water taken into locomotive tank 

with the corresponding number of 

gallons removed from track tank 

and wasted per foot of length of 

tank by scoop of cross-section 6% 
12 ins 

The tanks in use are almost ex- 


clusively of built-up steel sections, 


although cast-iron and wood hav 
been used with less success. The 
type of section is a matter of 


detail. 
considerations 


structural The important 


are rigidity, life 





and first cost The depth should 
be 7 to 714 ins., so as to allow top 
of pan to be at same elevation as 
top of rail with a maximum dap 
in tie of not more than 2 to 2% 
ins. A width of 19 ins. has been 
found to be the most efficient and 
economical for the operation of 
fast trains and combined fast and 
slow trains. The larger width of 
“9 ins. has some advantage in 
the quantity of water taken into 


ocomotive 


if tank 


tank per foot of length 


‘ for slow but this 


speeds, 


is partly offset by the additional 

waste Fig. 1 shows different sec- 

: hat have been found to meet the re 
ie should be substantially built to resis 
which they are at times ubjected by 
oops, hanging under gear, etc They 

t as a part of the body of tank The rate 
should not be more than %-in. to 1 ft. of 
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or rubber hose, or by packed or 
placing of pipes in cross tunnels at 
g care of water from broken pipes, 
d facilitates repairs. There are two 





(1) by man operation; 


The latter method is 


generally 
TRACK TANKS. 
Tank 


Width, Depth, Heating 


it. ins ns. 

1,.200,1,500 19 & )2-pipe cir 
1.800 29 6 { culation, 

Steam, 2 
» 000 19 7% pipe & 1l-pipe 
L circulation 

1,200 6 Steam 
1.600 7 Steam. 
1,250 6 Steam. 
1,400 7 Steam. 


peed 
p. bh 
20 
30 
40 
a0 
60 
0 
30 
40 
a0 
60 





WATER SUPPLY FROM TRACK TANKS 


No. of 


gallons taken per 
foot of tank 


Out of tank 


Per cent 
of waste 





Into tender 


210 1.70 19 
1.90 i4 
2.00) 9 
1.85 21 
1.70 3 





2.20 24 
2.30 21 
1.) 28 
1.70 37 
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0 ~ 


he more dependable and under average conditions should 
give the more economical and satisfactory result The 
nlet should be so designed as to allow the minimum 


disturban 





by flow of water into tank with correspond 
ng minimum loss from friction, The deflector, 
of pipe at and 
present time 

temperature 
the 


enlarg¢ 


ment of sect perforated plate 


on inlet 


ire used at the 
To keep the 
point to 


the formation 


water below the 
point to avoid 
water can be taken during 


of 
freezing 
so that 


freezing 


or raise or remove 


of ice, 


freezing temperature, the following methods are used: 
(1) Blowing steam in water through nozzles in sides of 
pans spaced 20 ft. to 30 ft. apart; (2) circulating the 
water in the tank by means of a pump and heater or an 
njector. 


WATER SCOOP.—The action of the scoop while taking 
water from the tank is more or less a blunt plow. 
m. p. h. it is apparent that 
velocity of the water entering into the scoop is less than 





speeds above 30 very he 


the velocity of the tender; this has the effect of throw- 
ing out of the pan (especially at higher speeds) the 
water on either side of the point of the scoop and be- 
tween it and the sides of the pan. As the speed dimin- 
ishes below 50 m. p. h. a wave action is set up in front 
of the dipper, the water being piled up until it falls 
over the sides This wave increases in size up to the 


point where the velocity imparted to it is less than that 


necessary to overcome the resistance due to gravity and 


friction, when, of course, no more water is lifted. 

The dynamic pressure exerted by a surface moving 
in still water is equal to that produced by a stream 
flowing with the same velocity against a surface at 
rest By the action of the scoop in the tank a dynamic 
pressure is produced in: the opposite direction to the 
motion of scoop, the resultant, of which, is counteracted 


by the drawbar pull (See Fig. 2.) 
Let F' —Force of impulse in pounds 
Let F'=Component of F in direction of initial motion 
Let P —Dynamic pressure in pounds produced in dire 





tion of initial motion = drawbar pull. 
Let W=Weight of water removed from pan per second. 
"=Velocity of scoop in pan in feet per second. 
Let @=Acceleration due to gravity = 32.2 


J 
F=W — 
G 
from 


The water tank entering the inside surface of 


scoop and the impact produced by water coming in con 


tact with the outside surfaces of scoop develops the 
dynamic pressure and drawbar pull The dynamic pres- 
sure produced by the water entering the inside surface 


of scoop depends upon its change of direction from 
Fig. 2: 
PPP “IKCOl BD) os a Sin unc Wale oecbdinces ooae ee (2) 


Substituting 


for F it 


P (1 


Assuming @=70 





v 





Fig. 3. Diagram of Water Scoop and Track Tank. 


for 


the scoops used at the present time and substituting 
in (5) the values for (l—cos 9) and G 
Pan: WO > Uicauo DehKO cameeaee eis CUE tae bees aimee (4) 


The quantity of water which enters the inside surface 
is equal to the quantity of water taken into the 
and the difference between this quantity and the 
total quantity removed from track tank the waste 
which produces the impact by coming in contact with 
outside surfaces of The effect of this impact can- 
not fair assumption that it will 
produce the same dynamic pressure as the same quan 
tity of water entering s Neglecting friction and 
minor disturbance which are practically negligible 


scoop 


tender, 


is 


scoop. 


be determined, but a 


is 


oop 


other 


the value of f as given in (4), in which W=weight of 
water removed from pan per second, is a fair approxi- 
mation of the drawbar pull 

Drawbar pull=P=—.02043 W V. 

Using the values W and V for 19-in. pans as derived 
from Table II the drawbar pull is found to be as in 
Table ITI: 


TABLE III.—DRAWBAR PULL AT TRACK TANKS. 


Speed, Drawbar pull, Developed 

m. p. h. lbs. HP. 
20 308 16.00 
30 727 58.00 
40 1,292 137.00 


90 


2,156 287.00 
60 


3,698 592.00 
These values of the drawbar pull are in close approxi- 


mation with values as found in actual tests. It will be 
noted that the drawbar and corresponding developed 
horse-power, for high speeds, would consume a large 
mart of the ivailable horse-power of the loco- 


I 
motive: but as the increase in the kinetic energy 
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of the moving train is in much greater proportion, 
or the higher speeds, the retardation effect of the scoop 


water w not be 


slowing up of 


very nt, although it will 





effect some the 


rhe conclusion from a mathematical investigation 


Prof. I. P. Church 
} 
! 


ae ™m. p. bh. is 


made by 


t} 


(Cornell University) as to 
the 
and at 25 m. p. h 

tender satisfactorily; 


e scoop are tha minimum speed 


for taking water, water is scooped 


nto the although more water is 


cooped into the tender at higher speeds, 40 to 50 m. p 
been 


her be ob 


These conclusions have 
actical tests. It 


he adjustment of 


h. working about the best 
proved by p 
served that t 
tant. 

The future development of 
depend to a large 


the 


should furt 


the scoop very impor 


the design of track tank 


will extent upon the development of 


the design of scoop, which affords more principles of 








design than the tank, a it is possible that the size 
and general arrangement will be entirely changed to 
obtain greater efficiency. With a set design of scoop 
the design of tank can be developed to gi the maxi- 
mum efficiency of the combined scoop and tank The 
development of the design of scoop is being given con 


sideration by several railways 


The Pennsylvania Ry. made _ several track 


tests of 


tanks and scoops at Atglen, Pa., in 1906. The tanks are 
on a 2° curve with the outer rail elevated and tank 
more or less out of surface, due to difficulty in keeping 


th portion of road, which is a fill, in 


The Pennsylvania Ry. is 


proper condition 


making very exhaustive tests 


of water scoops and track tanks, using several special 
forms of dippers and shields 
The tests at Atglen included 19-in. and 29-in. 


tanks (similar to the 19-in. tank 
2-in. tank with lips, as 
ion of Fig. 3. The best 


1{)-in. tank, as indi- 
> committee report abstract 


Pennsylvania Ry. 
in Fig. 1) 





shown in th 
results ure obtained with the 


cated by Table IV. 
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ine should be able to 


engi! obtain a full tank of water 
We have found that track tanks 2,000 ft. long are 
imple to meet the above Oonditions, and that is our 


tandard length 


desired to have the simplest arrangement 





ossible for keeping the water from freezing in the 
winter, and yet have a system that will keep all pipes 
ind other breakable parts as far away from the track 
po This we accomplish in our latest scheme 
of. heating the water by what we call the single-pipe 





rculation system (F 4) The 2,000-ft. tank is con- 
at seven tunnels (equally spaced) to a 4-in. cir- 








bipe, thus forming loops; outside of the cir- 

pipes a steam line laid and ejectors installed 

These ejector ause the water to circulate, and by 

this means sufficient heat is added to the water to pre 
vent it from freezing in the coldest weather 

The water supply controlled by automatic valves, and 


as soon as the water in the track tanks is lowered by a 





rain scooy the valves immediately open and fresh 
water 1 flowing in the same direction as the 
ejecto force the water in rculating and heating 
There are no rigid connections and track can be raised 
or ballasted withou nterfering with any pipe connec- 
tions 
In the pas we have had a large amount of trouble 
maintaining track along the tanks, due to the fact 


waste 


he ties and 


the ballast out from under 


ride badly. 


washed 
the track to 


water 


caused This we 


v prevented entirely by laying S-in. tile drains be- 
tween tracks throughout the length of the tank, con- 
necting the drains at each tun and disposing of the 








these tunnels 


drains, we protect the ballast 











rom washing ou y I between and outside of the 
track with large flat flagstones, which answer two 
purposes: (1) The ones are very heavy and the 
water doe xt have suffi t force to dislodge them; 
2) with thes stones the water has a quick run- 













































onductor of comparatively low resistance vat 
ment with zine preservatives has the simple o 
producing in the wood a stronger electrolyte ea 
better conductor of current “. 

(1) The resistance of timber varie lirectly with the 
length and inversely with the cro ection 

(2) The resistance varies almost inversely with the 
imount of moisture present, between the limits of 15 
ind 50% 

(3) The é ance we when measured along the 
grain, and t when measured tangentially to the 








growth ring 
(4) When treated with a soluble 
hloride the stan 


salt such as zin 





approximately 


inversely 


is the the salt present 


amount of 


(5) Treatment with such a soluble salt 


with res 


loes not change 
he behavior of the res 
moisture 
changed 

(6) The 
with the 


istance 


pect to the percent 
Only 


age of present y the amount of the resist 


ince 1s 





resist e of timber varies almost inversely 


and 





temperature between the limits of zero 





oo” C 

(7) The resistance of non-porous wood such as 
pines, is higher than that of porous woods, such a 
the oaks and red gum 


(S) Treat 


loes not greatly 


ment of timber by different creosote processe 


hange the na resistance of the 





conductivity of wood is due primarily to the 


presence in the pores of an electrolyte 
the 
ally introduced 


for leakage 


formed by an 


iqueous solution of the salts found in natural timber 


artifi 
condition 
treated 


or of these salt 





Assuming the 


the test, i. e., re 


worst covered by 





l-oak ties with zine chloride laid 


in wet ballast and with wet rail bearings, the resistance 
between the rails of a block one mile in length would 
approximate 30 ohms. This would permit a leakage cur 





rent of 0.05 ampere to flow with the battery voltage of 
1.5 volts The leakage loss would, therefore, be 0.075 
% oe 4 a 
=_ 7 O - 



















FIG. 4. CRO 





SS SECTION OF TRACK TANKS AND TUNNEL FOR HEATING AND CIRCULATING SYSTEM; 


LAKE SHORE & MICHIGAN SOUTHERN RY. 


ibove gives 


y Prof. 


the particulars of the investigations 
Church, and also discusses various piping 
irrangements for water heating and circulating. 
These details we omit, but we mention them for 
the information of any who may wish to investi- 
gute the more Editor 


matters closely. 


TABLE IV 
WITH 


RESULTS OF TESTS 
PENNSYLVANIA RY 
rom tar k* _— 
20-in. Tank 


COMPARATIVE 
TRACK TANKS 


Percentage of waste 





Speed, 19-in. Tank, 29-in. Tank, with inside lips, 
m. p. h P cel Per cent. Per cent 

~) 1914 BT, 

80 10 

40 20 & 12% 

50 ayy 

60 
*Representing difference between the amount of 





from track tank and the amount received 


taken 


tender 
Track Tanks on the Lake Shore & Michigan 
Southern Ry.* 


We have gone back to the narrow tanks, or those of 
19-in. width, and have changed our methods of heating 
the track tanks during cold weather, installing at the 
present time what we eall the one-pipe circulatior 


method. 
(1) The 


is possible of 


track 
the 


tanks 


econstrt 


under the should be as nearly 


regular tion, so that the se 


ion men can maintain and handle the ballasting. Hence 
t is desirable to eliminate all rigid steam or water con 


nections. 
(2) It is 


that 


have the 


rain 


desired to connections so 


tanks 


water 


made as soon as a has scooped, the 


will be filled with water again in the shortest possible 
time, so that a train following will be able to obtain a 
supply of water Thi we accomplish by installing 


control 
valves 


water connections with automatic 
so that if level falls the 


of the valve 


water immediately 


per 
open 





(3) It i important to have freight trains scoop a 
it is for passenger trains, and with double-headers each 


*Abstract of a paper by Mr. H. H toss, Assistant 


Engineer, L. S. & M. S. Ry., Cleveland, Ohio. This 
an appendix to the committee report which precedes it 





mou! a) t get iway quickly, sé 
that t doe not lave a hance to oak nto the em 
bankment 
Our ballast cross-section across the track pans 
somewhat heavier than at other points of the road and 
we try as much as possible to meet these conditions: 
(1) Cover the top of the original grade with granulated 


slag or pave with 
working up; (2) we put on these prepared surfaces about 
18 ins. of crushed 


ties, and on 


flagstones to prevent the clay from 


the bottom of the 
with 


tone ballast below 


top of this we again pave large flag 


sfones, as 





outlined 





2S 


Committee Reports: American Railway Eng- 
ineering and Maintenance of Way 
Association. 


and 


were all 


The 22 regular committees of this 
the annual 


some kind Some 


special 
issociation 


represented at 


meeting by reports of 


were 
ot a very extensive character, others of moderate 
length, and a few brief reports of 
but accompanied by appendices of related 
submitted as All the reports were 
advance of the meet 
brief all the 
week in connection with 
We 


reports, 


were progress 
matter 
information. 
distributed in 
but 
last 
meet 


printed and 
ing. A general review of 
reports was given 


the 
few of the 


our report of ing. below ex- 
dealing with 
more extended 


will be 


give 


tracts from a 


individual subjects of interest, and 


ibstracts of some other reports given 


separately. 
The Electrical Resistance of Timber. 
rimber sed 


oned, it has 


rrdinarily cla with the onductors 
a very high dielectric 
When 


electrolyti 


non 
When dry and well sea 
strength and practically infinite resistance 


kind of 


green 


or moist. however, timber becomes a 





bstract of an 
tee on Wood 
jutterfield, o 
Purdue University 


appendix 
Preservation; 


to the report of the Commit- 
from a thesis by Mr. J. T 
hool of Mlectrical Engineering 
Lafayette, Ind 


the Se 








watt, or about 30% of 


should 





power required to ope the 


relay Th not seriously nterfere with the 





operation of signals, as leakages up to 60% without 


such serious interference 

It is to be regretted that determinations of resistance 
were not made with wet ties or with ties and rails par 
tially immersed in water, as is sometimes the case in 


the 


large to 


conditions 
sufficiently 


operation of 


believed that under such 


would 


practice, for it is 


leakage 


nterfere with 


current probably be 


the successful relays 


The above results show only a reduction in resistance 


of a tie of from 26 to 53% when treated with zine chloride 


upon the percentage of moisture), while a 


hange of resistance by the ratio of 25 to 1 may be ef 

ted by varying the kind of wood, a change of 33 to 1 
y varying the pressure upon the tie sufficiently, and of 
7 to 1 by temperature hanges It follows that the 
treatment of ties with preservatives should not inter- 
fere with the operation of signal circuits, except possibly 
n exceptional cases in which the resistance of the leak- 
ige paths is abnormally low from other causes 


Track Fastenings With Treated Ties.- 


formation that 
the best fastening. The 
with full knowledge of 


The replies to a circular letter 
would 


gave us 





warrant a decision as to 


‘committee makes this statement 


the excellent paper of Mr. J. W. Kendrick, read at the 
last meeting of the Association Th paper, without 
loubt, points to the screw spike used in conjunction with 
tie-plates, and spike dowels as the best fastening yet de 
vised But the experience with other fastenings than 


} 


the common track spike, and even the experience with 





treated ties, has been too recent in this country to furnish 
lata for final conclusions. The following statements seem 
to be warranted by a study of the replies to the circular 
etters 

(1) ie-plates with some form of fastening which can 








be removed and replaced at will without injury to the 
wood fibers are desirable Such a fastening has not 
yet been fully demonstrated 
(: In shoulder tie-plates the hole for outside fas 
ings should be so placed that the base of the rail 
does not bear against the body of the fastenings 


From the report of the Committee on Track 
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(3) Tie-plates should be flat bottomed, as projections 
of any kind tend to destroy the tie. This effect would be 
, if the tie-plate were independently 
the tie by screws other than the rail fasten- 
ings, and by use of the principle mentioned in para- 
graph (5). 


lessened, perhap 


fastened to 


(4) The bearing surface of tie-plates should be propor- 
tioned by each road to the resistance of the wood most 
largely used for In general, plates 6 
ins. wide for hard woods and 7 ins. for soft woods should 
be sufficient, but report trouble with plates 


ties on its line 


some roads 


of these widths. 

(5) A tie-plate thicker through the whole or a part 
of the middle of its length than at the edges, with 
only a central bearing, is suggested for trial as theo- 


retically sound. There would be less tendency for such 
a plate to rock under the action of the passing load and 
tending to force first one edge and then 
the other into the tie, and the plate would be strongest 
where the The 
portion 


} » 
less 


pressure 


bending moment is greatest essentials 


of such a plate are the thicker central and the 


en 


tral bearing of the rail 


The Depth of Bailast for Railway Track. 


The proper depth of ballast under the ties 
mentioned 


lrack for High Train 


will depend 
report on 
made to 


conditions 


ipon the below A 


“Strength of Speeds,”’ 


the International Railway Congress by Mr. M. L. Byers 
(Chief Engineer Maintenance of Way, Missouri Pacific 
Ry.), which may be found in Engineering News, Feb. 3, 


1910, is of considerable interest in this discussion 


(1) Character of Subgrade If the subgrade is of rock 
it will not be formed by wet weather and it will carry 
all the load that can be put upon it by a timber tie; 
therefore, the depth of ballast required is only that suf- 
ficient to provide an equal bearing under the tie and 
sufficient material for tamping purposes. If the subgrade 
is soft, then it is necessary to provide a depth of ballast 
which will produce as nearly as possible a uniform pres- 
sure on the subgrade. The softer the material, the 
should be the ballast (within certain limits), to 
provide as uniform pressure on the subgrade as possible. 
In a lecture by Mr. Schubert, at Berlin, in 1899 (Pro- 
ceedings, American Railway Engineering and Mainte- 
nance of Way Association, Vol 7, p. 105), it was stated 
that with a roadbed consisting of clay, a swelling of same 
between the ties will not occur when the depth of 
ballast under the tie is increased 8 ins. over the clear dis 
tance between the ties. 


deeper 


(2) Kind of Ballast.—This does not materially affect the 
depth, although it is general practice to provide a less 
depth of stone ballast than gravel ballast. This is 
probably affected largely by the high cost of stone. 

(3) Number and Size of Ties.—The number of ties per 
rail length, where the roadbed is soft, materially affects 
the depth of ballast; the fewer the ties, the greater the 
weight on each tie, and a greater depth will be required 
to distribute the load more uniformly over the subgrade. 

(4) Stiffness of the Rail.—This materially affects the 
depth of ballast, for with the stiffer rail the wheel load 
is distributed over a greater number of ties. The unit 
weight being less, it is mot necessary to distribute it as 
uniformly on the subgrade. 

(>) Wheel Loads.—The greater the weight and number 
of wheel loads the greater the necessity for increased 
depth of ballast, so as to distribute the weight on the 
subgrade as uniformly as possible. 

(6) Cost of Material—From an economic standpoint 
the proper depth of ballast frequently depends on the 
cost of the various materials of which the track $s con- 
structed. For example, where ballast is very expensive 
it may be advisable to increase the weight of rail and cut 
down the depth of ballast. 


of Failure of Monolithic Concrete 


Construction. 


Cause 


In order to judge of the merits of monolithic construc- 
tion we should examine the various causes which bring 
about the failure of masonry construction to ascertain 
whether or not monolithic construction will either prevent 
or delay failure when masonry is subjected to conditions 
that are likely to occur during their lifetime. Below are 
given causes for various masonry failures as taken from 
reports of various railways, and a report by Prof. Swain, 
which was gathered from various periodicals for the use 
of the Committee: 


(1) Faulty Design 

(a) Where masonry is placed on grillage above the 
water line, the grillage rotting and allowing masonry to 
settle 

(b) Where grillage rests on piling and where the de- 
signer used too high a unit stress for timbers in compres- 
sion 

(c) Where U-abutments 
light. f 

(d) Where the designer has allowed too high a unit 
pressure on the earth in front of the abutment or on 
piling upon which it may rest. 

(e) Settlement which frequently causes a crack to ap- 
pear where the wing leaves the main portion of the 
abutment. 

(f) In arches, the wings sometimes separate from the 


have their wings built too 


8¥rom report of the Committee on Ballast. 
¢From the report of the Committee on Masonry. 


7 track 


body of the arch or the arch will frequently crack from 
10 to 20 ft. on each side of the center line of the track, 
depending upon the height of the fill. 

(g) Lack of proper drainage. 

If the settlement in cases (a), (b), and (d) was not uni- 
form in a large monolithic structure they would probably 
crack unless they were reinforced so as to prevent settle- 
ment cracks. If the structure was an ordinary single- 
abutment up to about 20 or 25 ft. in height it 
probably without cracking. If the abut- 
ments were built in sections the different sections would 
be divided in a vertical plane and prevent unsightly 
cracks, 


would settle 


In the case of arches under high fills and on ordinary 
soils it is difficult to prevent cracking of the arch abut- 
ment and ring unless reinforcement is used, on account 
pressure on the foundation in the center of the 
arch being very great when compared with the pressure 
at the end of the wing walls. The monolithic character 
of the arch abutment and the arch ring are not strong 
enough to distribute the load uniformly foun- 
dation, and when a slight settlement occurs in the 


of the 


over the 
center 
it causes cracks that are unsightly but seldom dangerous 
Poor Workmanship. 

Cracks.—Several railways report tem- 
abutments, while other roads report 
abutments built of plain concrete in lengths of from 60 to 
100 ft. without cracking, and when the 
reinforced in lengths of 150 ft 


is evidently 





Poor Material or 

(5) Temperature 
perature cracks in 
abutment was 
without cracking. There 
a wide difference of opinion as to the effect 
of changes of temperature on large monolithic structures 
The front of the abutment has no forces to prevent its 
free contraction and expansion on the back, side and 
bottom of the abutment. However, the concrete contracts 
and expands more than the material adjoining it, and 
when the movement occurs the structure must be strong 
overcome the friction between it and the 
adjoining material, or it will crack. 

(4) Disintegration of the Masonry 


enough to 


(a) On account of the freezing and thawing of exposed 


surfaces of masonry, particularly where water drips 
through an arch ring or where the masonry near the 


ground is exposed to alternate freezing and thawing. (b) 
On account of masonry being exposed to salt water, alka- 
lies, acids or heat. 

(5) Improper Filling. 

(6) Material Sliding and Carrying the Masonry with it. 

As to causes (5) and (6), a monolithic structure well 
designed will resist failure from both of the causes better 
than an abutment built in sections. 

(7) Seouring Away of the Material 
Masonry. 


Underneath the 


(a) On account of unusual freshets. (b) On account 
of driftwood, wagon bridges, etc., lodging against the 
masonry. (c) On account of ice gorges. (d) On account 
of the size of the opening being too small, which causes 
the water to rise during a freshet and which increases 
the velocity of the stream sufficient to scour away the 
material underneath the masonry. 

In designing waterway openings the size is selected to 
take care of the maximum amount of water that is likely 
to come to it. It frequently happens that the amount 
of water has been underestimated or that the opening has 
been blocked by driftwood, ice gorges or other material 
which has induced scour in the bed of the stream or 
raised the high-water mark, or both. When the scour 
line is below the foundations of the abutments they are 
apt to move and tip forward or settle bodily downward. 
When this happens, a monolithic abutment will resist the 
pressure back of it better than one built in sections, be- 
cause when one portion of the abutment is undermined 
the balance of the abutment will assist in preventing 
failure, and, even if the abutment does tip forward, the 
movement at times is slow, and failure can be prevented 
by relieving the pressure at the back or putting in props 
across the bridge opening. 

In building abutments for subways it is frequently im- 
practicable to build them as a single monolith; even if it 
were practicable, the abutment when underneath a num- 
ber of tracks would be long, not very high and any slight 
settlement would cause an unsightly crack. The abut- 
ment would be in a prominent place, where any crack 
would be observed by the general public and create un- 
favorable comment. 

Again, when abutments are built in horizontal layers 
and the work is not done continuously, wherever the work 
has been stopped long enough to allow the lower portion 
to set before placing the upper portion a seam has been 
found in the concrete, and when the backfilling has been 
made and saturated with water the water will 
pass through the concrete through this seam. In city 
work this seepage is unsightly, it will form ice on the 
sidewalks in the winter time and the action of the frost 
will disintegrate the concrete. For these reasons it is 
desirable that when abutments are built in sections 
they be built of such length that each section can be 
built continuously. 

Conclusions.—These conclusions are based upon the 
supposition that the structure is well designed and that 
the foundation is good: 

(1) Monolithic concrete construction may be used with- 
out danger of cracking for abutments of any length 
that the working conditions will permit, provided the 
length does not exceed about three times the height. 

(2) Where abutments with wing walls are not of mon- 


becomes 


olithic construction, joints should be provided at the 
intersections of the wing walls and the body of the 
abutments. 


(8) Reinforced-concrete abutments may be built in 
units of any length that economic conditions will per- 
mit. 

(4) Monolithic concrete construction may be used for 
arches where the conditions will permit, otherwise the 
arch ring should be constructed with radial joints. 


Concrete Fence Posts.® 


The tests, observations and use of concrete fence posts 
during the current year indicate: 

(1) Concrete 
economical. 

(2) The 8-ft. post is recommended. 

(3) Posts. of cross-section approaching a square form 
are easiest made and most suitable for fencing. 

(4) The spacing to be the same as for wood posts. 

(9) Stone or gravel used in the concrete should pass 
a %-in. square mesh. Concrete should be mixed wet, 
in a batch mixer, and poured into the molds. The 
poured posts are a little over 25% stronger than tamped 
posts of the same size, mixture and reinforcement; they 
are also better able to withstand the action of frost and 
alkali. Experience shows that extra precaution should 
be used in the selection of material, mixing of con- 
crete, and handling and curing the posts. For the best 
results, posts should be allowed to remain in the yard 


undisturbed for at least 60 days after coming from the 
molds, 


fence posts are practicable, durable and 


(6) Breakage in 
not exceed 0.3% 


handling and transportation should 


Roofing Materials for Railway Buildings.® 


The annoyance and indirect expense occasioned by 
leaky and short-lived roofs are rarely compensated for 
by any possible saving in first cost In selecting a 
roofing there should be considered: 

(1) Chance of leaks due to character of construction. 


(2) Probable life, including chance of damage by the 


elements and by wear from other causes. (3) Fire-re- 
sisting value. (4) Cost of Maintenance. (5) Cost of 


Materials. (6) Cost of laying. 

The ordinary practice of depending merely upon guar- 
antees in selecting roofings cannot be trusted to secure 
proper results. 

Where proper materials and the requisite skill in ap- 
plication are available, built-up roofs of coal-tar felt, 
coal-tar pitch and gravel or slag are recommended for 
roofs with a pitch of 2 ins. (or less) per ft. Where 
the roof is to be subjected to wear and where the char- 
acter of the construction warrants the expense, flat tiles 
or brick should be used as a protective coating to the 
roofing instead of gravel or slag. 

As a general proposition railway buildings should be 
designed to allow this type to be used, because of econ- 


omy in construction and of decreased fire hazard. A 
slope of %-in. to 1 in. per ft. is better than anything 
steeper. Nothing but straight-run pitch should be used. 


No contracts should be made for a built-up roof with- 
out a complete and positive specification including flash- 
ings; and the contract prices should not be less than 
those of the materials specified, plus a reasonable amount 
to cover the cost of laying and profit. Thorough inspec- 
tion of workmanship and material is recommended. 

For slopes 2 to 6 ins. per ft. fair results can be ex- 
pected if the top coating of pitch be specially pre- 
pared. This can be done successfully only by skilled 
workmen who are also necessary for its application. 
Special care must also be taken in the selection and 
application of the stone or slag coating. 

Asphaltic compourds have value for a built-up roof 
for the top coating of slopes of 2 to 6 ins. per ft. They 
may be desirable also at points where good coal-tar 
cannot be obtained, except at a cost appreciably greater. 
They should not be used except where they can be ob- 
tained from reputable dealers, with complete informa- 
tion as to their constituents, and where they can be 
applied by men skilled in their use. 

Ready or prepared roofings are recommended for use 
on small, temporary and other buildings, where the cost, 
considering maintenance, of more expensive buildings, is 
not justified. They are of value for steep slopes where 
a built-up coal-tar roof cannot be used, and for loca- 
tions where the skilled labor necessary for a built-up 
roof is not available. The steeper the slope the greater 
their relative value and the wider their economic field. 
The heavier varieties are, in general, the more desirable 
because of their chance for longer life and their greater 
fire-resisting value. In making selections the reliability 
of the manufacturer, service tests and the cost should 
be governing factors. 

In the laying of built-up and prepared roofings thor- 
oughness in the preparation of flashings and work 
around openings is of vital importance. 

Slate and tile of suitable quality, properly protected 
and fastened, can be recommended on roofs with a pitch 
of 6 ins. per ft. or over, where expense is not the gov- 


5From the report of the Committee on Signs, Fences and 
Crossings 


*From the report of the Committee on Buildings. 
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erning feature, and where they aid in producing the 
desired architectural effect, except that where there is 
much chance of driving snow, 8 ins. per ft. should be 
the flattest slope allowed. 
Wood shingles, except in 
there is small danger from 
Steel or impure iron 
matter how protected. 


isolated locations where 
sparks, should not be used 
materials should be avoided, no 


Fire Testson Roof Coverings.’ 

Supplemental to the work of the Committee on Roofs 
and Roofings of the National Fire Protection Associa- 
tion which established specifications for the construction 
of several types of roof coverings, the 
Laboratories have during the past designed and 
‘onducted a series of tests with a view of establishing 
standard test specifications by which all roof coverings 
may be classified according to their relative fire-resisting 
properties. It has been borne in mind also that the 
primary object of all roof coverings is to protect build 
ngs and contents from the weather, and therefore an 
endeavor has made to avoid requirements that 
would conflict with this primary function 

In the investigations made it has been the aim to 
establish a standard that would be sufficiently broad to 
permit the classification of roof coverings 
of the character of the roof structure upon 
might be applied 


Underwriters’ 
year 


been 


independent 
which they 
With this in view the tests have been 
designed to show clearly not only the relative flammabil- 
ity of roof coverings, but also their relative fire retar- 
dent properties, including the ability to resist the spread 
of fire on the surface of the protection af- 
forded the roof structures against exposure to high tem- 
peratures, blanketing effect upon fires within the build 
ing, and also the flying brand hazard of the coverings 
The effect of air currents of various velocities upon the 
coverings while under test was observed 

In adopting the test methods three separate fire tests 
were decided upon each of which approximates as closely 


as possible actual fire 


coverings, 


ions and at the same time 
is capable of being reproduced for all classes of roofing 
coverings. 


condit 


From the results obtained under the present method for 
testing combustible roof radiation and hot or 


form decided 


coverings, 
tests of a modified 
addition to these a flame-exposure test 
The methods of conducting both the radi- 
ation and hot brand tests and character of the furnaces 
used were entirely changed from methods formerly em 
ployed, so as to assure uniform conditions and at the 
same time permit of the testing of the roof coverings 
at the angle of inclination advocated for any particular 


burning-brand 
upon, and in 


was adopted. 


were 


type of coverings. 

The radiation test consists of exposing the sample of 
the roof covering, to be tested, to the heat radiated from 
a steel plate heated to a prescribed temperature, and hav- 
ing an exposed circular area 36 ins. diameter, the sample 
being placed parallel to and at a prescribed distance from 
the surface of the radiation plate For this 
cylindrical furnace was designed having a 
and provided with a steel radiation plate at the bottom 
42 ins. diameter The furnace is composed of a 
shell lined with fire brick on top and sides, which forms 
the combustion chamber,‘and is carried on trunnions 
suspended from an overhead track. The radiation plate 
is attached to the bottom of the furnace by 
a circular frame which fits around the plate and is 
bolted to the of the furnace The frame 
the edges of the plate 4 ins. and provides a net expo- 
sure of 36 ins. diameter. The joints between the frame 
and plate are made tight with fire clay 

The plate is heated by 12 gas-blast burners 
through the sides of the furnace and so set 
gases of combustion impinge on the conical top of the 
furnace and are given a whirling motion. The temper 
ature of the plate is measured on the radiating surface 
at the center by means of a thermo-couple rigidly at- 
tached to the plate by a small pointed clip which presses 
the point of the couple against the plate. The furnace 
permits of easy control and the temperature of the plate 
is even throughout and can be maintained uniform for 
any length of time with but slight variation 

In conducting the test the furnace is inclined at the 
desired angle and the plate heated ito the proper temper 
ature. As soon as the temperature has become con- 
stant, the sample is placed before the plate at the pre- 
scribed distance from it and at the same angle as the 
plate, the position of the sample being such that the 
lower edge of the plate is 12 ins. from lower edge of 
the sample. During the test the surface of the sample 
is exposed to air currents of known velocities. The sam- 
ple is thus exposed until failure. 

The burning brand test consists of applying 
standard sample a burning brand 
strips, 3 ft. long, 


purpose a 
conical top 


steel 


means of 


sides covers 


inserted 
that the 


to the 
composed of maple 
set side by side about 1 in. apart, 
forming a grid 3 ft. sq. The pieces are held rigidly 
together with cleats on the upper side The brand is 
ignited by placing it over a gas burner consisting of 
rows of small jets, which play on all parts. The brand 
is permitted to burn until the wooden strips are thor- 


TAbstract of an appendix to the report of the Commit- 
tee on Buildings, being an abstract of a paper by Mr. 
Geo. W. Riddle, Assistant Engineer, Underwriters’ Lab- 
oratories, Chicago. 


oughly ignited and covered with incandescent coals and 
is then placed upon the sample. 


In conducting this test the sample is set at the angle 
of inclination adopted for the particular covering and 
subjected to the desired air currents The burning 
brand is then placed upon the covering so that its lower 
edge is 12 ins. from the lower edge of the sample, and 
permitted to remain until entirely consumed 


The flame-exposure test consists of exposing the sam 
ple deck to the direct attack of a gas flame. For this 
purpose a cylindrical furnace, about 4 ft. long, is used. 
It consists of a combustion chamber about 6 ins. diam- 
eter, having a narrow slotted orifice on the top 36 ins. 
long and %-in. wide, and is provided with a shield which 
overlaps the sample, and makes up to the guide directing 
the air currents. Gas is supplied to the furnace through 
a perforated pipe, extending the full length of the com- 
bustion chamber. This is done in order to distribute 
the flow of gas evenly throughout the chamber. 

The furnace is set at the of the sample 
to be tested, the shield lower edge of 
the sample about 10 ins In operation the flame emerges 
from the combustion chamber through the slotted orifice 
in the top, and is carried to the sample by 
rents, 


lower edge 
overlapping the 


the air cur- 
sweeping over an area of approximately 6 sq. ft., 
ind being in direct contact with the surface of the 


sample During the test the sample is exposed to the 





A Traction-Engine Excavator. 


A novel excavating machine of the drag-line 
or scraper-bucket type is shown in the accom- 
panying cut. It consists of a traction engine 


With excavator equipment. Coupled to the engine 


is a steel-frame platform mounted on two wheels, 


o6 ins. diameter and 20 ins. face. This carries 
a steel A-frame and boom and a _ two-cylinder 
steam hoisting engine The truck is coupled to 
the engine in such a way that the latter forms 


its anchorage or counterweight, and the A-frame 
is guyed to the engine, as shown. The scraper- 
bucket is slung the and handled by 
a hoisting line and a drag-line in the usual way. 
It may be dumped by an automatic trip when it 
reaches the head of the 
the drag-line at any desired height 

When at work, the platform is supported by 
blocking so as to rigid support; 
braces (resting on the ground) may be fitted also 


from boom 


boom, or by means of 


give a side 


against the A-frame, in order to give it lateral 
support when the boom is swinging. For trans- 
portation from place to place, the A-frame and 
boom may be removed and loaded on a truck 





A DRAG-LINE EXCAVATOR OPERATED BY A TRACTION ENGINE. 


(The Avery Co., 


ur currents in the 
hot brand tests 

In order to insure uniformity in the results a standard 
roof deck upon which to apply the roof coverings was 
adopted. The deck is 7 8 ft., constructed of % 8-in 
undressed white pine boards, kiln dried, the boards be 
ng free from large or loose knots, sap or dry rot. They 
are laid across the shorter dimensions of the deck, spaced 
\4-in. apart, and nailed to four battens placed on the 
under side of the deck. The roof coverings are applied 
to the decks in accordance with the specifications advo- 
eated for their application in the field. 

For supplying the air currents a propeller fan 8 ft 
diameter was adopted. The fan ia driven by a 40-HP. 
motor and the speed controlled by means of a water 
rheostat. The fan is set in the partition in the end 
of the test room, and takes its supply directly from 
outside of the building. The furnaces are placed in 
front of the fan, and the air discharged is directed by 
guides to the sample under the furnace 

The air currents are controlled by regulating the speed 
of the fan, and their velocities are measured by means 
of a Pitot tube. 

In order to conduct the tests a special building, 36 x 
25 ft., was erected in the yard at the laboratories. The 
building is constructed of studding, sheathed on the out- 
side with sheet metal and on the inside with plaster 
boards, and is divided into three rooms. In the largest 
the fire tests are conducted and furnaces mounted. Ad- 
joining at the end is a small room in which radiator 
coils to regulate the temperature of the air currents are 
placed The fan is built into the partition separating 
these rooms. The third room extends the full length 
of the building and contains the motor and water 
rheostat for operating the fan, and provides for the 
storage of samples. 

With the apparatus installed, a number of tests were 
first conducted in order to calibrate the furnaces and 
to ascertain the effect of air currents of various veloci- 
ties upon their operation. A second series of tests was 
then undertaken upon several representative types of 
roof coverings. 


same manner as in radiation and 


Peoria, IIl.; 


Builders.) 


provided for the purpose. A single wheel is then 
put under the front of the excavator truck and 
this truck is attached to the engine by a long 


coupling bar. The length of boom is ordinarily 
4) ft. and the bucket is of %-yd. or 1-yd. ca- 
pacity. The hoisting engine handles the two 
bucket lines and operates the gear for swinging 


the boom; steam is taken from the boiler and the 
exhaust delivered to the smokestack by means 
of piping with double-swivel joints of special de- 


sign. Hand gear is provided for operating the 
topping lift by which the boom is raised and 
lowered. 

This machine is built by the Avery Co., of 
Peoria, Ill. It is a special adaptation of that 


company’s undermounted type of traction engine, 
the cylinders of which are mounted on a 
beneath the boiler, as in a locomotive. 
chines have been 


frame 
The ma- 
used on a variety of work, in- 
cluding the grading of streets, excavating drain- 
age ditches, building levees, stripping coal beds, 
and digging gravel On ditch work in Illinois, a 
machine with a 30-HP. traction engine and 1-yd 
bucket has much as 400 ft. per day, 
with an average of 150 feet per day for a month’s 
working. This ditch was in blue clay; it was 
6 ft. wide at the bottom, 6% ft. deep and about 
20 ft. wide on the top. On levee work, the ma- 
chine has handled 1% to 3 yds, per min. in ex- 
cavatng neavy gumbo soil. 


made as 


OL 


THE INITIATIVE, THE 
recall for all California 
possible by a bill recently 


REFERENDUM 
municipalities has 


AND THE 
been made 
passed by the California Leg- 
islature and signed by Governor Johnson of that state 
This particular statute is quite independent of the com- 
mission plan of city government. 
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An Automatic Resuscitating Machine for 
Mine Rescue Work.* 


The U. 8. Bureau of Mines has received a num- 
ber of automati 
is *“‘pulmotors,”’ 


known 
added to the 
equipment of each of the Government mine rescue 


resuscitating machines, 


which have been 


irs The greatest use of the apparatus is for 


preventing death of persons mine 


victims of 


overcome by 
shock or drowned persons 
The device operates automatically to inflate the 
ings oxygen then to deflate them 


The various cylinder’ in 


equally applicable to 


to apparently 


with and 


parts comprise (1) i 


which oxygen is stored under a pressure up to 125 
atmospheres, (2) a blowing and a suction valve 


accordion 
which encloses the 


ictuated by 
mask mouth and nose, mak- 
ing an air-tight connection with the face, (4) two 
flexible tubes, attached to the 


the blowing and 


two bellows, (3) a face 


mask and leading to 


suction valves respectively. 


hand device. 


independently of the automaic 
The use of this device placing the 
patient on his back, in which position the tongue 
Ss apt to fall to the back part of the throat al- 


owing the soft 


necessitates 


palate to close the larynx. To 
flexible rubber tube is 
part of the face mask, 
grasping the tongue with a 
of forceps to withdraw it sufficiently 
the soft palate. 
Another type of 


overcome this condition a 
attached to the upper 
Which will admit of 
pair to raise 
mask fits over the 
nostrils only, allowing the mouth to be free 
With the use of this nose mask the tongue may 
be withdrawn and held between the teeth and 
lips with pressure to hold it in place 
mouth air-tight. For success with 
either mask, it is necessary that an air-tight fit 
be made. 

Attached to the lid of the 
in inhalation 


e 


for the 


nose and 


sufficient 
ind make th¢ 


‘“pulmotor”’ box is 


device which may be substituted 


pulmotor as soon as the 


supnject 


under 





THE “PULMOTOR” 


IN SERVICE. 


(On the right the old manipulation for resuscitation is being demonstrated.) 


When the mask is made air-tight on the face 
and the oxygen turned on, the apparatus works 
automatically. forced 
until a pressure of 4 ins. of 


Oxygen is into the lungs 


water is reached. 


This pressure is also on one of the accordion 
bellows, and owing to its elongation the valves 
are turned and the pressure in the lungs re- 


leased. The suction valve immediately begins 


to operate and continues to exhaust the gas from 


the lungs until a vacuum of +4 ins. of water is 


reached The oxygen used for working this 
valve creating the suction elongates the sec- 
ond accordion bellows and changes the _ po- 


forcing the 
lungs, etc A lever 
inflow and outflow of oxygen to be 


*FKrom information supplied by the U. S 
Mines, Washington, D. C 


sition of the valves, oxygen 
enables the 


regulated by 


again into the 


Bureau of 


treatment recovers the involuntary action of the 
lungs. This inhalation device is fitted with a 
bag which holds two liters of oxygen 
when inflated and a metallic mask which fits over 
the mouth and and 


rubber 


nos¢ which may be held in 


place with a rubber band passing around the 
head. A lever at the hinged end of the box has 
enameled inscriptions, ‘“‘pulmotor’ and  ‘“in- 


halation.” 

posed 

ratus will operate. 
To demonstrate the 


Whichever of the 


indicates the 


names as are ex- 
manner in which the appa- 
action of the device there 
is provided a rubber bag and a disc which may 
be attached to the face mask. The rubber bag 
when so fitted represents the lungs of a subject 
being treated These were 
the Draeger Oxygen Apparatus Co., of 
branch in Pittsburg, Pa 


machines made by 
Germany, 


which has a 


FACILITIES AND TRAFFIC OF LARGE AMERICAN RAILW 


Location of 


Station rype 
Build- rracks 
ing to to 
Tracks: Street. 
1. Chicago; Dearborn (Union Term. Atend St. level 


2. Hoboken; D. L. & W. Ry 

3. Jersey City; Erie Ry 

4. Long Isiand City; L. I. Ry 
5. New Orleans; Union.. = . “ 

6. Cincinnati: F Under 
7. Louisville, Ky. St. level 


8% Savannah, (Ga.: Over 

9, Columbus, O = Through At side Under 
0. Philadelphia; B. & QO. Ry. a « ‘ 

1. Baltimore; (Mt. Royal ‘s ‘ “ 

2. Baltimore: B. & O. Ry...... Both Both At & under 
3. Peoria, Ill.; Union. rhrough At side St. level 
4. Troy, N. Y.; . - ‘i ‘ “ “ 

Db. Albany, N. Y.; “* i es GF 

6. Reading, Pa.; P. & R. Ry.. ‘ Over 

7. Harrisburg, Pa.; Pa. Ry ° Und. & over 
%. Birmingham, Ala.; Union St. level 
9. Milwaukee; C.M. & St.P. Ry. ee “ “ 

0. Minneapolis: Union te es Under 

1, Indianapolis ; ‘ “s “ St. level 

» Toledo, O.; . Both Under 
3. Nashville, Tenn Union “s Over “6 

4. Richmond, Va.; Union ‘s Both Over 

5. St. Paul, Minn. - ‘s “ St. level 
6. Seattle, Wash si ‘ Under 


* Reverse movement for through trains, 


Est. Max. No: 
of Trains that 
could be han 


No. of Trains 


No. of Trains Daily. : 
in Busiest 








Hour dledin Lhour 
Orig- Ter Spa 
Threugh imat- mit Potal +.) On One ,) On One No, ©. to 
ting Potal track, FOC! track, ft 
0” bd LOS 14 3 17 3 1! 
0 118 | 2 og 5 54 x 14 13 
a) 126 2 Ss x 333 12 10 LS 
0 134 2 6u 5 65 12 24 24 
oO 11 6 2 12 3 } 24 
0 69 67 1 2s } 30 5 ~ 
6* 24 24 14 3 32 12 § 268 
Loe 8 8 » 9% 14to 
25 34 35 4 19 } 5 8 11 
20 14 14 6 3 t t 2s 
26 12 6 8 6 6 > 2 
37 20 25 6 2 3 7 124 
oO 43 39 14 $ 12 7 
57 24 20) 14 7 LO + 12 
RS 35 34 17 8 6 s 
32 14 14 12 3 > 
55 47 45 3 > 6 
6 20) 20 
29 B0 42 12 3 2) 6 
14 30 BO 16 = 30 2 
445 12 4) BO } 37 5 4 
43 R9 41) 13 
10 26 26 11 2 15 } 10 
10 7 7 bots +a 
92 16 16 42 5 12 5 14 
8 5 86 il 





t Pullman yard adjacent to station, 


The Design of Passenger Terminals of 


. . se 

Medium Size.* 
design and construction of terminal 
should be to provide 
tracks as will permit the greatest freedom of movement 
least interference, to the end that 
ind outgoing trains may be 


1 Sin ¢ ‘ 
In he facilities 


the obje 


such arrangement of 


with the incoming 
handled without serious in 
delay In this way will be secured the 
maximum efficiency of tracks and facilities and the min 
imum expenditure for installation. 

In the 


some cases 


terruption or 


operation of terminal stations many, and in 
handled have to be 
tation after they are unloaded, and 
a car-cleaning yard Unless the facilities are 
imple, they must be moved again after cleaning, and 
placed on storage tracks. From the storage tracks they 
ire shifted in proper order and placed on a track in the 
tation for outward movement 


most, of the 
hauled out of the 
placed in 


trains 


If it is necessary at any time to provide for trains ar- 


riving or departing (or both) in rapid succession it is 
very important that the track layout be so arranged that 
the inbound and the outbound movements will not con 
to any great extent This will make it possible not 
only to permit trains in many cases to enter stations at 


the same time that other trains are departing, but also 
to fill tracks in the least time 
outgoing trains have left them This, in turn, will se 
cure maximum efficiency and will reduce to a minimum 


vacant possible after 


the number of tracks in a station to properly handle 
the business 
The train 


facilities 


capacity of tracks depends largely on the 
provided for rapid handling of the bag and 
express matter that loaded and unloaded while train 


are standing at station platform It 





ge 
follows, therefore 
that in order to handle the largest 


trains within a given time these 


number of heavy 


facilities must be the 
best that conditions will permit, and, if possible, 
should be 
rence with the movement of pass 


such 
eliminate inter- 
ngers. To this end 


irrangements made as will 





is suggested that where it is possible to do so, baggage 


and express should be received, delivered and handled 
below or above the train floor and raised and towered by 
elevators located near the baggage and express cars. This 
will avoid trucking long distances on platforms used by 
passengers, to the great discomfort of all concerned and 
the loss of much valuable time. 

There is a very wide variation in the time to load 
ind unload passengers, baggage and express at stations, 
lepending largely on the character and volume of the 
handled by different trains and the facilities 
provided to insure rapid movement. As a rule the pas- 
sengers can be loaded on long-distance trains in much 
less time than is required to handle the baggage and ex- 
with the 


business 


press, but short distance and suburban trains 
comparatively small amount of bag- 
gage and express to be handled) the condition may be 
reversed In any case it evident that to secure the 
efficiency in handling a senger terminal the 
time required to load passengers and ordinary baggage 
shifting must be considered as the 
time interval between the departure of trains on any 
Therefore, the theatrical and other 
extra heavy baggage should be loaded prior to making 
up and placing such trains at the passenger platforms 
The operating officers in charge of the large number 
yf stations covered by our investigations place widely 
estimates of maximum apacity of 


(on account of the 


greatest pas 





and do necessary 


tracks express 





station 





*Abstract of the report of the Committee on Yards and 
Terminals, presented at the annual meeting of the Ameri 
an Railway Engineering and Maintenance of Way Asso- 
iation, at Chicago, March 21, 23. 


AY STATIONS. 


Pracks. 








Platforms. Distance to 


Ht. 
bove : Car 
No. and Width Length, Top of Engine ecraie 
ft. ft. Rail, Howse, Yard. 
ins, 
. 670 6 5 mis. 5.6 mls, 
(s) 20, (1) 17 TO 6 1.800 ft. KUO ft. 
5) 15 H50, TOO 2 800 TOO-4500 
(4) 14 769 9 4mi 4 mi. 
(2) 17 TO4 7 2 
(4) 13 &15 650 10 TT ; 
(3) 17, (2) 11 150, 6OO 6 1.800 ft 2.800 ft. 
(4) 15, (3) 10 HOO 7 fo & 4 mis.) 9,300 
(1) 11, (3) 17 2) 678, (2) 774 8 
(2) 23, (1) 12 TH0 a 1 mil. ; 
Shed area 4245 oO 2.4500 ft. 2,500 ft. 
3) 15 O10 15 3.000 2,500 
(1) 18, (1)6, (8) 12 480) 0 114 mls. Adjac't 
(4,12 3%) 400, (1) 8310 10 1 mil. 1 ml. 
(3) 28, (1) 27 H50, R50 6 % mi. Adjac't 
(1) 20, (2) 15 L100 8 1 ml. ¥ 
(5b) 37 & 22 765, S00 7 4,150 ft. 650 ft. 
(5) 19%, 3) 620, (2) 770 8 ytolml. %4tol mi, 
Shed area 1.000 max, i) 2 mis. 4 mi. 
ee 1,200 0 . a 
‘ 0 WYtolwmis. 4tolimis.+ 
(3) 26 ; oO Adjac’t Adjac’t 
(5) 20, (4,11 550, 750 9% SOO ft. SOO ft. 
(2) 8, (5) 1414 650, 1,248 74to334mIs. 4tus3gmIs. 
(8) 16 ROO 12 4% ml. i. mi. 
(4) 18 200 oO None 


1.000 ft. 


April 6, 1g1t. 


tracks These estimates 
ould be handled on 
io trains 


range from 2 to 12 trains 


track, with an 


that 


one average of about 


per hour. These figures © doubt represent a 


that 


exceedin 


ery close approximation 


hed for 


ry best results 





ould be accomp] of time not 
had been 


result that 





ne hour and made, and 


therefore do not indicate could be expected 


a continuous performance were required A the 
find that the actual performance 
handled 
there 
tual 


tely 4 


ime stations we 


rom 2 
yn One track 


ore, that 


to 8 trains, with 





train 


during the busiest hour It follows 


under average existir 


< conditions the 


verformance during  busie hour Ss app! 











trains per hour on busiest tracks and that a maximum 
iverage of 6.5 trains per hour could be accomplished 
ym some tracks. It to be noted, however, that the 
tations at which high estimates of efficiency are made 
either have through tracks or do a large suburban bus 
ness with light trains. 
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If, however, fac 


ontinuous 


‘ilities can be 
and rapid 
nterference with 

t is believed that 
maintained 
and that the 


Within the 


provided that 
handling of 
the 
approxima 
for 
average ol 
mit of efficiency 
do this it is conceded that 


will permit 
baggage and express 
without movements of 
ing the 


much longer 


passengers 


results best esti- 


mates can be periods of 
6.5 trains per hour is well 
be secured. But to 


station, the track layout 


time, 
that can 
the 


and all facilities must be designed in harmony and with 
the principal object of saving time in handling, and 
thereby securing results that would ordinarily require 
1 larger installation 

With this object in view, we have considered the sub- 


ject of track layouts 
dead-end and 

typical layouts 
tions submitted. 
generally 


at terminal passenger stations, both 
through, and diagrams showing 
embodying and the sugges- 
(Figs. 1 and 2.) The plans represent 
and advantageou irrangements of 
tracks; they are not submitted as standard plans. 
In our report of last year, 


present 


illustrating 
desirable 


we presented a compilation 


howing the general characteristics of 26 passenger ter- 
minals of medium size located in ties in this country 
We have secured additional information as to results ob- 


and also 
information is 
From this it 
stations at important points are 
the limit of their capacity and 
ble efficiency as to 
worked beyond the 
it is reasonable to 
and that, 


tained in 
efficiency 


operation, 
This 


table. 


estimates as to possible 
presented in the accom- 
that a number of 
now working 
ire showing very credita- 

But as they being 
which they were designed 
that the 
therefore, some 


panying 


appears 
close to 
operation are 
limit for 
suppose 


cost of operation 


excessive rearrangements 


and improvements would be advantageous, to save time 
ind reduce cost of handling 
In the plan of a dead-end station with eight platforn: 





tracks (Fig. 1), the double-track arrangement at the 
entrance is preserved to the greatest possible extent 
so that the use of station or platform tracks may be 
made practically continuous Results are thereby se 
cured closely approximate to the best that could be se 
‘ured in a station with through tracks and the ame 
length of platforms It is suggested that where large 


numbers of passengers arrive in 
in the case of suburban traffic), 
the question of providing 


inclined floors 


quick succession (as 
full consideration 
the 
of stairs, 


should 
for 
instead with the 
and preventing congestion 
the grade or fall of such sloping 
ind that all floors 
that slipping may be 


be given to 
with 
object of 
It is recommended that 
than 1% 


times, so 


passages 


egress 





increasing capacity 


not such 


rough at all 


floors be greater 


be kept 
avoided. 


At stations of either type the time required to place 


a train on a station track, load it, and clear the track 
for another train is the minimum time interval between 
departures of trains from any one track Therefore, 
to secure maximum efficiency the track layout must 


permit operation practically without interference, as in 


stations with through tracks, and baggage and express 
handling must not retard the movement of trains be- 


vond the time needed to properly handle the passengers. 
In regard to the dead-end terminal plan, the only fea- 
ture upon which laid is the provision made 
at the ends of the platform from tracks to 
promote rapid handling of trains and to avoid interfer- 
between the inbound and outbound trains This 


stress is 
station or 


ence 
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feature can be a; 





plied much more extensively than has 
e¢ t empted is yet 
believed that the track arrangement show ex 
eptionally well adapted for the handling of a large 
umber of tr s in and out of eight platform tracks at 
m num cost and in a minimum time 
In regard to the track layout for a through statio: 
(Fig. 2) it will be noted that the location shown at a 
unction of two double-track roads A separate statior 
platform is provided for the movement in each dire 
tion. Ail trains 1, iking the station stop must be switched 








from the main track to ¢ side or the oth of one of 
these platforms, thus clearing the main line while the 
top is being made In some station plans a middle 7 
form separates the two pairs of tracks, but in the 
opinion of the committee it is unnecessary to swit 


trains acros one of the through track (as. with 


three-platform Therefore, the 


was adopted, th: 


plan) 
atform plan 


double 
two main 


station or 


tracks 


double p 


1 steel band bedded in a special bituminous 


used As the country is 


shocks, a rigid 


preparation, 


will be 
subject to earthquake 
kind could not be ast-iron pipe was ré 
jected because of the difficulty in 
ind their liab 


used ( 
transportation 
to breakage. 
rejected on 
the joints 
riveting 





Riveted steel pipe 


Was likewise iccount of its liability 


» Weep along ind the dangers 


conse 


quent on bad 


The two most interesting features of the pip: 
line are the crossing of the Corinth Canal and 
the passage through the Kaki Scala Pass For 
crossing the canal two trusses ft the Pratt type 
272-ft. span, will be used The trusse ire 12 
ft. high and 10 ft. between centers ind the 
maximum chord section has 9% l2-in. plates 


They are designed to carry an 18-in 


: at ~~ == - 
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— ae => : 
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ics FIG. 1. PROPOSED LAYOUT FOR A 
SR dele siese die at - PASSENGER STATION OF THE HEAD-HOUSE OR 
t TERMINAL TYPE. 
being continuous and on their proper line through the in. pipe. The height of the lower chord above 
station the water of the canal is 162 ft. 6 ins. At Kaki 
A station of this kind has almost unlimited capacity, Scala Pass the conduit will run along the side 
and, therefore, there is comparatively little necessity for f a cliff on the shore of the Egian Sea. A road- 
much additional trackage. The platforms being of ample Way supported by a wall with counterforts or 
size, four ordinary trains can stand at the platform at buttresses is built along this cliff. The pipe will 
one time As these platforms are approached from the 


bottom, 
vators 


and the baggage and express are handled by ele- 
little interference and the 


found to have great capacity 


there would be 


would be 


very 


station 


very 





A Water Supply for Athens, Greece. 

Athens was founded 3,471 years ago, and al- 
though it has to-day, with its port of Piraeus, a 
population of 256,000, with many modern build- 
ings equipped with up-to-date sanitary conven- 


iences, it has never had an adequate public 
water-supply. For all these years shallow wells 
in and about the city have been used for ordi- 


for drink- 
casks and 


nary purposes, while all the water fit 

ing has been brought into the city in 

barrels by carts. 
According to London 


“Engineering” of Jan. 6, 


ahene 


and in 
placed longitudinally 
the 
of the 


under this 
I-beams will be 


be placed roadway, narrow 
places steel 


the 
and 


counterforts in 
outside face 


between 


between 
This 


space 


the pipe the wall. 


will give the lateral support necessary to keep 
this weight of the pipe from pushing out the 
wall. Every alternate counterfort will be 
strengthened to carry the additional load. 

The site of the once opulent city of Corinth is 


crossed near the foot of the Acropolis, from the 
steps of which St. Paul delivered his sermons 
to the Corinthians. The Greek Government has 


acquired in advance all rights to the treasures 
of antiquity which it is expected will be un- 
earthed here. 

To secure the best distribution of water for 


Athens, the city is divided into three high, 


Zones 


FIG. 2. PROPOSED LAYOUT FOR A PASSENGER STATION OF THE THROUGH TYPE. 


1911, an English syndicate has been assured of 


the contract, for which both French and Aus- 
trian engineers also competed, of providing a 
water-supply for a possible population of 400,000 
it the daily rate of 36 U. S. gals. per capita. 
The present general supply amounts to less than 


12 U. S. gals. per capita per day at Athens, and 


even less than this at Piraeus. 
Surveys have been made by this syndicate at 
i eost of $40,000, and the source of supply de- 


termined upon is in the Mountains of the 
Peloponnesus, SS miles from Athens. Here at 
Lake Stymphalia is an abundant supply of pure 
water which issues from springs in the lime- 
stone sides of the mountains. The rainfall in 


these mountains is exceptional for Greece, the 
gagings showing a mean annual fall of 39.37 ins., 


whereas in the Valley of Attica, in which Athens 


and Piraeus are located, the fall is but 16 ins 
The water is palatable and free from any con 
tamination. 

Steel lock-bar pipes will be used for the mains 


at the extreme upper lengths where there 
For this of the line 


except 


is very ttle pressure part 
plain concrete pipe, with patented joints made of 


middle, and low-level, with storage reservoirs for 


each After one-third of the supply has been 
diverted to Piraeus, the remaining two-thirds 
will be conducted into the middle reservoir. 


From here nearly 
and the 


ist-iron 


one-half daily distribution wi 


other 


mains to 


made half conv 


the 


eyed through 


24-in. ¢: low-level reservoir, 


using it on the way, however, by means of tur 
bines connected to pumps, to raise about S40 
U. S. gals. per minute to the high-level reser 
voir This leaves about 38,265 U. S. gals. per 
minute for power and for supply within the 
lower zone A 12-in. cast-iron branch for the 


high level supply will be taken directly to th 
pumps so that the water raised does not pass 
through the turbines 


About four years are 
after the com 
materials and labor are easily obtain: 


‘ted to 
mencement Al 


expec 
work 





ground, but all pipe, fittings, machinery, etc 
must be brought from FE Timber cannot 





but 
The 


ontingent 


be secured in Greece must be from 


cost of the 


brought 
tussia and Turkey. estimated 
works and all « 


of dollars. 


expenses 1S i% 


millions 
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Charles Wallace Hunt. 


By F. R. HUTTON,* M. Am. Soc. M. E 

In the death of Mr. Wallace 
Monday, March 27, passed from the 
of contemporary engineering a figure which 
The personality of 
the man manifestly behind everything 
that he said and did, that it is difficult to appor- 
tion the respective share of professional and other 


Charles Hunt on 


there has 
stage 
was notable in 


many ways 


was sO 


ibility and of personal character in the combined 
result. 

Mr. Hunt born at Candor, in Tioga County, 
n the western part of New York State on Oct. 
13, 1841 He was educated at Cortland Academy, 
Hiomer, N. Y., 
day witha 
going into railway work. His plans were changed, 
however, by the outbreak of the Civil War, and 


entering into professional life at that 


Was 


taking the scientific course of that 


view to becoming a civil engineer and 


instead of 


time, he became a special agent of 
the War Department under Secre- 
tary Stanton, his services being 


rendered chiefly in looking after the 


colored freedmen as they escaped 
into the Union lines from the Con- 
federacy. 

For several years after the war, 
Mr. Tlunt was out of health and in 
no active business. When he was 
able to re-enter the field of current 
affairs, he became a coal merchant 


with yards upon the shore of Staten 
Island. In 
handled from 

storage bins in 


the coal 
the barges to 
the good 
way A bucket 
the hold of the barge and 
shoveled full of by hand labor 
the dirt and dust of the cargo. 
It was then hoisted by horse power 


yards 


his was 
the 
old-fash- 
ioned was lowered 
into 
coal 


amid 


by means of a whip tackle, swung 
iround over a bin or cart by human 
muscle and then emptied The ex- 
pense of this crude method of hand- 
ling material early forced itself 
upon Mr. Hunt’s attention, and in 
IN7Z he started the business of 


building machinery for the mechani- 
handling of ore or 
for industrial 


cal coal, similar 


material establish- 
ments, railroads, steamships and the 
like. Such machinery reduced the 
yard 30°) cts. 
per ton to 3 cts. 
His talent for 
tion introduced 
number of novel 
an 


cost of hauling from 


mechanical inven- 
into his business a 
first 
self-filling 
which, 
was raised to 
railway, 
run 
the desired 


devices. His 
automatic 
bucket, 


boats 


scheme was 


grab when 
the 
level of an overhead 
on that railway 
from the bulkhead to 
bin, where it was automatically 
tipped and emptied, and run back 
again to the receiving point. 

In planning this device, Mr. 
Hunt’s early scientific training was 
drawn upon, and he took advantage 
of the peculiar properties of the 
parabola to eliminate a change in 
the length of the wire rope when the bucket was 
out from the the crane. This 
system of handling introduced on many 
railroads and dock fronts. 

At a later date Mr. Hunt adopted 
Caslin system of continuous conveying 
stitute for the intermittent 


business 


scoop or 
filled 
the 
and 


from 


was back 


boom of 
was 


swung 


the 
as a 
system on which his 

Steel buckets car- 
ried upon a pair of sprocket chains could be led 
over guide pulleys, the bucket moving contin- 
uously and always level and being tripped to dis- 
charge its contents at any desired dumping point. 
In a competition between this continuous con- 
rival device using stationary steel 
troughs over whose concave surface the coal was 
drawn, Mr. Hunt had the opportunity to offer a 
parallel which has greatly entertained his friends. 
Before a committee which had to decide on the 


Mc- 
sub- 


earlier was based. 


veyor and a 


*Consulting Engineer to Department of Water Supply, 
Park Row Building, New York City. 
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relative merits of 
said, Er had a 
ind desired to 


the two Mr. Hunt 
cat in one corner of a room, 
the cat in the diagonally 
corner, would you catch him by the tail, 
his with embedded 
drag him to the further 
lift him into a basket, and 
ind jauntily carry the cat through the air, 
and deposit him at the desired point?’’ 

This 
the genial 
Hunt 

The needs of 
Mr. Hunt’s 
He designed 


machinery in 


systems, 
you 
locate 
opposite 
ind against 
in the « 
corner; or 


resistance, claws 


‘arpet, forcibly 
would you 
easily 
Was a clever 


piece of and 


Mr. 


salesmanship, 
humor of it was characteristic of 
business stimulated 
number of directions. 
for his 
harm could come 
condensation of 
places He gave careful study 
to the problems of driving. He 
the 


his extensive 
invention in a 
small engines 


no 


steam con- 


which 


veying 


to the engine from excessive 
x 


steam in exposed 
rope 


which 


designed a 


connecting rod in for 


take-up 


wear 





a ; z/ 


was effected by the displacement of steel balls. 
He early went into the development of the elec- 
tric storage battery to operate the light electric 


locomotives which he designed for indoor trans- 
fer in factory buildings and yards. In fact, it is 
probably by his “Industrial Railways,” he 
called them, that Mr. Hunt is more widely known 


as 


than by his coal handling plants His design 
of tracks, turntables, switches and trucks for 
the service of coal in boiler rooms, and for the 
removal of ashes became a very large part of 
Mr. Hunt’s later business. His coal handling 
machinery was manufactured in Germany and 
England, and travelers on the continent find it 


in extensive use. Mr. Hunt took out patents upon 


his various inventions amounting to over one 
hundred and fifty. 
By reason of his personal character and the 


importance of his business on Staten Island, he 


became an influential citizen to whom numerous 
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responsibilities 
rector, 


were entrusted. He was Di- 
Vice-President, and President of the 
Richmond County Savings Bank, and President 
of the Staten Island Chamber of Commerce. He 
took active part in the Natural Science Associ- 
ation of Staten Island, while enjoying an active 
participation in the social and business men’s 
clubs both of New York and of his hometown. He 
was a member of the American Institute of Min- 
ing Engineers, the American Institute of Elec- 
trical Engineers, the Franklin Institute, the 
American Association for the Advancement of 
Science, the New York Electrical Society, the 
New York Railway Club and the National Geo- 
graphic Society, and was for some time a 
ber the Society of 


mem- 


also of American Civil En- 
gineers. 

His 
machinery 


naturally a 


affiliation, 

design and 
prominent 
Society of 


close 


the 
made 


however, with 
construction 
figure in the 
Mechanical 
1SS5 


art of 
him 
American 
Engineers. 
He joined it in and was made 
a vice-president in 1892 for the two- 
year term. He served as a Chair- 
man of the _ Society’s important 
Committee on Publication, and later, 
upon the introduction of the policy 
of administration of the Society by 
Standing Committees, 
the first Chairman of 
Committee under 
tion. 

In 1898 he President 
of the presided at the 
37th meeting in Niagara Falls, and 
the 3Sth meeting in New York. 
Under a provision of the Constitu- 
tion of the Society of Mechanical 
Engineers, the former Presidents 
have the privilege of attendance and 
service on the Council of the So- 
ciety; and probably past-presi- 
dent has 
and constant in 
meetings of the 
Hunt, 
his 


he made 
the 


that reorganiza- 


was 
Finance 


elected 
Society and 


was 


no 
ever been assiduous 
his attendance at 
Council as Mr. 
the pressure of 
business was 


as 


even when 
personal 
sistent. 
When 
ciety 
Mr. 
the 


most in- 
the Constitution 

needed 
Hunt 
Committee 


of the So- 
revision about 1902, 
made Chairman of 
which undertook 
that work and carried the labor- 
ing oar in the long months of di- 
gestion and preparation of the Con- 
stitution and By-laws which were 
enacted in 1904. So important was 
his work and so familiar had he 
made himself with the legislative 
workings of the Society that during 
the seven years since the Society 
adopted its existing Constitution, 
Mr. Hunt has been kept as Chair- 
man of a continuing committee to 
consider and report upon changes 
Which experience has seemed to 
make necessary. In the many di- 
rections in which Mr. Hunt will be 
missed, there is perhaps none in 
which his loss will be more greatly 
felt than in this 
line, of his devoted 
several practical 
the Society Transactions. 
When Mr. Andrew Carnegie in 1903 made his 
notable deed of gift to be devoted to a building 
for the Engineering Societies, Mr. Hunt was 
promptly chosen as &@ member of the organizing 
committee, and later of the building committee, 
and finally of the Board of Trustees. He was 
very largely responsible, with Mr. S. 8S. Wheeler, 
for the complete and admirable constitution of 
the Board of Trustees of that building. He con- 
tinued in office during two terms, falling out 
only under the principle, which he _ himself 
recommended, that no trustee should be imme- 
diately re-eligible at the close of a second term. 
After a year had elapsed, however, he was put 
back to serve again, in the position in which he 
had done such great service. He was at the be- 
ginning of his third term when death overtook 
him. 


was 


inconspicuous 
activity. He 


presented papers for record in 














April 6, tort. 
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His influence in the 
servative for one 
into most radical suggestions. 
dation that no decision of the Building Commit- 
tee should carried out until the entire 
Board was unanimous respecting it, was largely 
responsible for many decisions as 
to details of the 
satisfaction of all Up to the very 

of his was active and 
suggestive respecting certain propositions looking 
to the development of the library and of an en- 
irgement of its scope. 

Mr. Hunt was twice 
ISS®. Four children 
ness was full of 


symptoms of 


Board was singularly con- 
oceasionally broke forth 
His recommen- 


who 


ever be 


balanced 
building and the 
parties in it. 


well 
consequent 
beginning 


last illness he 


married, in 1S6S and in 
him His last ill- 
discomfort and suffering due to 
acute asthma under the fatigue of 
Which even his strong body was finally forced to 
succumb. The held in the church 
it West New which his interest had 
been keen for Thursday, March 
30, and Engineering So- 
cieties, and the Club attended as offi- 


survive 


funeral 
Brighton, in 


was 
many years, on 
deputations from the 


Engineers’ 


cial delegates. He was laid to rest in the 
beautiful cemetery at New Dorp. 





An Electrically Operated Grain Elevator and 
Wharf Conveyor System at East 
Boston, Mass.” 


The destruction by fire of most of the water- 
front properties of the Boston & Albany R. R. 
at its terminal and docks at East Boston, Mass., 
some two and a half years ago, necessitated the 
development and construction of an entire new 
plant for the purpose of transferring and ship- 
ping the grain consignments received at this 


point. The Witherspoon-Englar Co., of Chicago, 
specialists in the 


elevators, 


design and construction of grain 
commissioned to 
plans for a 


were prepare the 


necessary new plant at Bos- 


Fast 


on, and later this firm was awarded the gen- 
«ral contract for construction This plant, 
consisting of grain elevator, dryer house, dust 
house and wharf conveyor system has recently 


been completed and put 
GRAIN ELEVATOR 
hig. 1, ie a structure 73 ft. 
ft. long and 185 ft. high Of the 
is taken up by the 


into 


The elevator, 


regular service 

shown in 
209 
height 72 ft. 
which 


fireproof wide, 


storage bins, have a 
capacity somewhat in excess of a million bushels. 
The general ent of the 


the machinery equipment, while 


arrangen elevator and 


representing the 


most modern practice and embodying the latest 
improvements, is very similar to that found in 
other elevators designed and built for this par- 


ticular class of service. The operation however 

The elevator 
railroad 
line, the 
driveway, to the pier 
between. There are 


stands 
and 
and 


interesting. 
side of the 
from the 


and 


street 


is novel 
on the 
244 ft. 
a team 


property 
yard tracks 
sheds, 
three 


dock 
occupying 
the space sheds, af- 
fording berth 
one time Three of the piers are approximately 
GOO ft. long and the other three 
mately SOO ft. long. 

CONVEYOR SYSTEM.—The wharf 
system consists of a number of overhead galleries 
with towers at the various 
housing belt conveyors 


accommodations for six vessels at 
are approxi- 


conveyo! 


connecting 
which carry the grain 


points, 


from the elevator and distribute it conveniently 
over the various pier sheds, where, by means 
of suitable loading spouts, it may be conducted 


to the 


wharves 


hatches of the vessels loading at the 
Within, and for the full length of the 
there is a shipping conveyor gallery, 
connected by two inclined galleries 
bridging the yard tracks to the main trunk of 
the pier distributing system The trunk 
gallery is located over the driveway which skirts 
the water-front, and from this main trunk, two 
wharf galleries branch off at right angles over 
each of the pier sheds. 
These last galleries extend 
length of the pier sheds 


elevator, 


which is 


main 


the full 
afford some 50 
which an adjust- 


practically 
and 


loading points, at each of 


*Description prepared for the General Electric Co. by 
Mr. Cecil Hodgson, Assoc. Am. Inst. E. E., Electrical 
Engineer, The Witherspoon-Englar Co., Monadnock Block, 
Chicago. 


ible ship-loading spout is provided 
gregate length of all the 
over 6,000 ft. The 


galleries 


The iz 
galleries is 
trunk and 


contain 


something 
each of the 
belt 
contain 


main 
connecting 
veyors. Each of the wharf 
36-in. belt The 
machinery required for driving the 


two 36-in. con- 
galleries 
one conveyor motors and the 
belt conveyors 
are located in the 
contain the 


diverting the 


Various towers, which also 


distributing valves and spouts for 


grain from one belt to another. 
the 
belt conveyors and distributing spouts that grain 


may be 


It is possible to so arrange the operation of 


delivered to 
10.000 


four vessels at one time, 


The 
motor in the 


y 1,200 ft., nd 


furnishing 
distance 
farthest 


bushels per hour to each 
from the elevator to the 
| 


tower : ipproxXimate 


in intermediate towers. It 
exaggeration to say that the 


extensive 


there are five motors 


is no development 


of this remarkable and conveyor Sys 


ire connected to independentliy-excited trip 


motor in the 


independent set ‘of feeders 


operating proper switches Each 
plant has an 


separate 


and a 
contro! switch All o these switche 
are mounted upon a 
bus 


switchboard, has two 


which 


sets of bars, 


me set for the main or 1 


ning potential, and the other for the 


The 


compen 


Ssator or starting potential. 


connected to two e 


bars are 


bus 


ympensators through a com 
bination of switches, which permit of the con 
pensators being used either independently or ir 
multiple, and furnishing rer 40 row ft 
main potential to the compensator bus. bars 
The motors ar onne d th W 
potential ind then on the running-potentia 
circuits, by louble-handle switches These 


switches lock on the running side, but not on the 


starting and only one side can be closed at a 


time Each has 


three trip cols, two for over 





FIG. 1 


ELEVATOR AND CONVEYOR PLANT OF THE BOSTON & ALBANY R. R. AT 


EAST BOSTON, MASS. 


tem is rendered possible only by the uSe of the 
eleetrie motor drive. 

MOTOR DRIVES.—With but slight exception, 
the individual motor drive has been applied to 
all of the machinery throughout this plant, and 
even the most casual observer cannot fail to 


notice the simplicity 
power-transmissk 
afforded the 
rangements by _ the 
other 
chanical drives. 
The low load 
drive in elevator and 
motors of rated 


pacities, for commercial 


and compactness of the 


n arrangements, and the free- 
spouting ar- 
line shafting, 


incidental to me- 


dom machinery and 
absence of 
equipment 


belting and 


1 
i 


factor of an individual motor 
demands 
overload ca- 
The induction 


motor has suitable characteristics and by careful 


conveyor service 
and 


success. 


small heavy 


+ 


ittention to starting operations the sizes 


may 
be kept down 


It is probable that the motor equipment in- 
this plant has the smallest rated ca- 
to the capacity of 
machinery of any 
The aggregate 
illed is 2,215 
is distributed about the 
With the 
drive, the 
60-cycle, 


stalled in 


pacity in proportion the grain 


handling plant in 


comparable 
rated capacity of the 
HP. of which 1,045 HP 
top floor of the elevator. 
exception of the passenger-elevator 
440)-volt, 


standard 


existence 


motors inst 


are all 
squirrel-cage 


motors three-phase, 


rotor types of 
design and construction. 

REMOTE MOTOR CONTROL 
the most interesting feature of the 
tion is the 


Undoubtedly 
installa- 
The neces- 
sity of providing for the remote control of 
of the together 
grain-elevator operation req 
the electrical rendered desirable th 
locating of all of the switching arrangements at 
one point, and the placing of the 


whole 
method of motor control 
many 
other conditions otf 


motors, with 


lired to be met 


equipment, 


switches 
the control of an attendant 
The motor 


trained for the work 


starting is solely by this 
attendant, while the motors can be 
pressing a number of push buttons, 


conveniently throughout the 


performed 
stopped by 
which are 


located plant 


and 


inder 


load release and one for the remote-c¢ roi re- 
lease alluded to. 
The elevator or conveyor operators sign Lo 


the switchboard operator, by a 
annunciator-signal 
be started. 


through 


push-button and 
which 
Return signals ars 


system motors are | 
similarly mad 
push buttons over the starting 
and bells, near the corré 
ing that the starting 
pleted and that load may bs 
ing in a friction clutch) 
starting current with th: 
the motor is taken 


means of indicating to the 


switenes 
sponding motors, indicat 


operations have been com 
throw 


decrease of the 


applied (by 
The 


increase in the speed of 


advantage of furnish a 


operator 


vhen to make 


the transfer from the st side to the run- 


irting 


ning side of the switch Each motor circuit is 
provided with an ammeter, having th scale 
graduated proportion to the load percentag 
The ammeter is in circuit only when the switch is 
closed on the starting side. 

The average time required to start a motor is 
oe Seconds The remote control switches for the 


ten motors, which operate the belt conveyors in 


t} 


e wharf-conveyor system, in addition to being 


subject to the individual remote 


control pre 

uusly referred to, are subject to a collective re- 
mote control, the purpose of which is to shut 
down the entire shipping system in cass of an 


emergency. if thes: 


studs of an 


The remote-c 


yntrol trip coils 
switches are connected to the 


idjustable time-elk 


contact 


automatic, ment, multiple-con 


tact switch. This switch is brought into operation 
upon pressing any one of about 60 push buttons 
located at the wharf loading 


towers The connections to the con 


which are spouts 


ind in the 


tact studs are made in such order, and the time 
element is so adjusted, that the motors stop 

an established sequence This arrangement is 
to prevent the discharge of grain from a moving 


belt conveyor to a 
than 


stationary one ahead of it 


Less ten seconds are required to 


bring the 
standstill 
required for this 


entire 
The auxi 
scheme of 


shipping conveyor system to a 
] 


ary systems whole 


motor control require 4S annuneciator 








drops, 68 bells and 247 push 


connected to 140 independent circuits. 
ficial lighting comes from 16-e.p. 
lamps of which there are some 
about the plant The switching 


superintendent’s and weighman’'s office 


ed by electric radiators. 


A 32 station inter-communicating telephone 
tem with extension bells provides communication 
between the widely scattered operators 
out the plant A noticeable feature 
a flexible, pivoted, metallic arm 
Which falls back into place and 


phone after leaving the hand, making 


ble for the operators to leave 


that the next caller gets a ‘“‘busy’ 
the telephone actually not in us¢ 


Signals are transmitted from 


the first floor and vice versa, in connection with 
the operation of the elevators, : 


colored-lamp signal system. 





FIG. 2. SWITCHING ROOM FOR CONTROL OF ELEVATOR AND CON- 
VEYOR PLANT OF THE BOSTON 


(Showing motor-starting, 


provided with a red and blue 
these floors, the lamps of the 


connected in series and controlled 


switches. 


There is something like 70,000 


Various sizes distributed about 


‘ircuits are run in galvanized 


is furnished by the Boston Edison 


signal systems and the telephone-ringing circuits 
obtained 
smal! transformers on the lighting circuit. 


operate on current, at 75 volts, 


A pumping station for water-supply 


re two 1,500-gal. fire pumps, 
apacity sufficient for six 11¢-in. 


working against a pressure of 


+ 


pumps are a two-stage turbine 


nected to a ZO0-HP three-phase 


having a wound rotor and slip 
may be started under load 
A 150-gal., two-stage turbine 


by a 2Z5-HP. motor to Keep the 


variously 


incandescent 
distributed 


Witherspoor 
electrical 
through- 
receiver, 


it impossi- 


telephone Swallow 


Technology 


Hallowell Richards, 


Institute 


elevator 


& ALBANY R. R. 


Richards 
sanitary 
tories in the 
still linger of the 
conduit. 
Electric [lum- 
inating Co. The three-phase supply 
tors has a nominal voltage of 440. 


inalyzed, 


For lighting 
and auxiliary service, single-phase current is sup- 


biologists 
plied at a regulated potential of i 


personal guidance 


instructor, 





protection is maintained in connection with this 
plant but operated independently, the machinery 
xing installed in a separate brick building. 


thusiasm tempered 
Richards’ 


however, somewhat different field, as a 


direct-con- making. 


nduction the possibili 


suddenly broadened and deepened for them 


Laboratory, 
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wound rotor with slip rings for 
operation is controlled by 
lain tank, 


equipment was laid out 


“Ad rs and engineers, the 


Sub-contracts were let 


Co., for the motors, and to 


Co., of Boston, for the 


about the plant. The fire 
by the Platt Iron Works. 





Ellen Henrietta Richards. 


WINSLOW. * 


born at Dunstable, Mass., 


graduated at Vassar College 
Massachusetts Institute of 


IST5 she married Robert 


and in the next year she be- 
instructor at the Massachusetts 


Technology, 


Where she and her hus- 
band (now herd of «the 
Department of Mining 
Engineering) have taught 
side by side for thirty- 
five years. 

Mrs. Richards was for- 
tunate in beginning her 
work under the brilliant 
direction of William Rip- 
ley Nichols, who was at 
that time laying the 
foundations for modern 
exact study of sanitary 
problems, and when Thos. 
M. Drown began his 
classic studies of inland 
Waters for the State 
Board of Health of Mas- 
suchusetts in ISS7, an un- 
usual opportunity came to 
her in the administration 
of the laboratory organ- 
ized for that purpose. 
Since that time Mrs. Rich- 
ards has been a recog- 
nized leader in sanitary 
chemistry. Her book on 
“Air, Water and Food, 
From a Sanitary Stand- 
point” (with Prof. A. G. 
Woodman) is a standard 
laboratory manual, and 
two more recent works, 
“Laboratory Notes on In- 
dustrial Water Analysis” 
and “Conservation by 
Sanitation” are important 
contributions to the same 
subject. As chemist to 
the Manufacturers’ Mu- 
tual Fire Insurance Co. 
she has also made exten- 
sive studies of the chem- 


with reference to the danger of ex- 


known to engineers as a 


chemists. From the labora- 
Walker Building, where the traditions 
pioneer days when the first ex- 
water samples were there 
the famous first 
Massachusetts was prepared, there have 


‘chlorine 


y year, scores of chemists, 
and engineers who owed their training 
water and food” to Mrs. Richards. Many 
in their professions are among this 
remember with warm affection 


and inspiration of their 


critical and full of en- 
the wisdom of experience. 


work in the world was, 


movement for the education of 
introduction of the spirit of 
primitive industry of home- 
a critical period for women 
ies and the responsibilities of 


*Acsociate Professor of Biology, College of the City 
recently Biologi 
sachusetts Institute of Tech 


t-in-Charge, Sanitary 
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In an unprecedented degree. She saw clearly that 
the highest and fullest scientific education could 
tlone meet the demands of the time, and to this 
cause she gave herself with remarkable ability 
and unsparing vigor. A score of suggestive and 
enlightening books on the “ost of Living,” the 
“Cost of Food,” the “Cost of Shelter,” the “Cost 
of Cleanness,” ‘The Chemistry of Cooking and 
Cleaning,” “Food Materials and Their Adultera- 
tion” ind “Home Sanitation’ testify to her 
activity in these directions. At Columbia Uni- 
versity, at the University of Chicago, at the 
University of Illinois—wherever the economies of 
the household are taught and studied—Mrs. Rich- 
irds is looked up to as a pioneer. What her per- 
sonal Counsel has meant to the women of Vassar 
ind the women of Technology, to college women 
everywhere, no one can tell. Dean Talbot, of the 
University of Chicago, said in a recent tribute 

Your courageous words have many times served as a 
clarion call to women to hew out new paths and to 
press on to meet the increasingly difficult duties civiliza 
tion is placing upon them Your gentle words of en 
couragement have many times helped them to keep to 
the path Your silence and your have in their 
turn served to give time to the Ik o find the 
path and join the advancing host 


Mrs. Richards died March 30, 1911, full of yea 


and honors and achievements. She was 





With many-sided activities up to the last The 
most extensive of all her books, “Conservation 
by Sanitation,” bears the date 1911 She or 
ceived the honorary degree of Doctor of Scien 
from Smith Colege on Oct. 5, 1910; and on Ja 

1911, the women of the Institute of Teel 


nology presented her with a research fund as a 


I 


token of their appreciation of her di 





tinguished 


service. The presentation speech, conferring the 


honorary degree at Smith College, summed up her 


a uy he 


career as follows: 


Bachelor and Master of Arts of Vas-ar College, Bache 














lor of Science of the Massachusetts Institute of Tech 
nology, and there fqr over a quarter of a century I 

structor of Sanitary \Chemistry By investigatic nto 
the explosive properties of oils, and in the analy oO 
water, and by expert Knowledge relating to air, food 
water and sanitation, and t ost of food and shelter 
set forth in numerous publications and addresses he 
has largely contributed to promote in the community 
the serviceable art of safe, healthful and econom 


living 
~~ > 


THE RUSTING OF STEEL IN CONCRETE has bee 





made the subje of an ivestigation by the Co “ 
Institute, of England The preliminary report on th 
subject is a ollows: 

A circular letter wa ssued at the beginning of fw 


hy the Concrete Institute, asking for the results of ¢ 
perience and examination on the question of whe F 
g of steel takes place when covered by con 












letter was sent to 1,000) engineers and othe | 
in conerete construction—namely, to members of 





Concrete Instituie, 560; to municipal surveyors and en 
gineers, {%; to engineers of joint water boards and sew 
erage boards, 25; to dock engineers, 3S; to railway en 
gineers, $4; to various contractors and others who u 

concrete, 1S7 To this letter 111 replies were received 
Forty-seven contained results of definite observations 
In these the writers gave 26 cases of rusting which had 
come under their notice, and 45 cases where no rusting 
has been found. 

The committee considered that the information thu 
gained was extremely valuable, but, in order to obtain 
more definite knowledge of the question, they personally 
examined certain structures 

As a result of these observations and investigations, 
the committee have drawn the following conclusions 
Reinforced concrete will last as long as plain concrete 
in any situation provided that certain special precau 
tions are taken during its construction The precautions 
to be taken are as follow 

CONCRETE.—The materials (cement, sand and stone) 
must be of good quality. They must be most carefully 
ind thoroughly mixed and scientifically proportioned, so 
as to be practically waterproof and airproof The mix 
ture must be fairly wet and must be well punned into 
position so as to minimize voids. The aggregate should 
be as non-porous as possible, and any aggregate which 
is known to have a chemical action on steel should be 
avoided The aggregate should al! pass through a %-in 
mesh The concrete covering should in no ease be less 
than 14-in., and it is suggested that if round or square 
bars be used the covering should not be less than the 
diameter of the bar. In structures exposed to the action 
of water or damp air the thickness of covering should 
be increased at least 50%, or the size of the aggregate 
should be reduced so as to ensure a dense skin In the 
ease of structures exposed to very severe conditions, the 
concrete might be covered with some impervious coating 
as an extra precaution. 

STEEL.—The reinforcement should be so arranged that 
there. shall be sufficient space between one piece and 
its neighbor to allow the concrete to pass and to com 


















pletely surround every part of the steel. All steel 
should be firmly supported during the ramming of the 
concrete, so as to avoid displacement It should not 


be oiled or painted, and thick rust should be scraped and 
brushed off before placing. 

GENERAL.—The scantling of the various members of 
the structure should be sufficient to prevent excessive 
deflection. If electric mains are laid down, very great 
care must be taken that no current is allowed to pass 
through the reinforced concrete. Fresh water should be 
used in mixing, and aggregates charged with salt should 
be washed. 

These recommendations have regard only to the pre 
vention of corrosion of steel and not to fire-resistance 
or any other property of reinforced concrete. 
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reinforced-concrete structure Whose “insides” talent for prophecy, must determine what this 
have been exposed to critical view, and, for com- « permanency means. It is probable that the di- 
parative purposes at least, there are lessons to be When Hiinutae tarinio OGhibane is-abautolo rectors in making preliminary estimates of such 
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leading men i engineering profession oppose 
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ised steel remains perfectly clean and bright) manent construction which entails no worrisom« oe station I oe om gsen , ous 
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nder normal conditions, and, finally, that where ittention to the details of repairs and replace- 








water penetrates the concrete, the steel will ment on the part of the directing officers leaves When the Legislature gets to work again, the McGrath 
" ai 7 : , compelling civ engineers to take ut ense be 
rust. to those officers a certain amount of time and fal) ek } ’ Se be 
vee . ° ore following their proftessior In t tate ought o re 
The first two of these items have been the energy which can be converted into profitable re- ; ; : = ; ee 
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. s 1 ; ° . P or } } rhe ustifi tior for subiecting civ enginee ’ 
pression is that the steel of reinforced concrete The argument also involves the less apparent as : A ica sOr 1 i I 
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structures. In England, however, the chardacter- increase This is an extreme generalization. Is To suppose that engineers are opposing the bill 


istic conservatism has led the Concrete Institute it not fair to assume that the worthy subordinate because “‘they resent the implication that not a 


of 
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engineers kK their business’ is suppose an 
absurdity engineers are well aware that 
there are plenty of incompetent and unreliable 
nen doing engineering work and they oppose 
the license system because they do not believe it 
would have any material effect in keeping out 
such men from positions of responsibility. It 
would, therefore, tend to mislead the public with 

false ense of security and at the same timé 
vould impose a needless and serious’ burden 
i the competent engineers in all branches of 





profession, greater by 
the 


is controlled 


far than that imposed 
any other profession which 
The burden is be- 
engineer pay 


upon members of 


by law. greater 
have to 


the 


cause the would 


average 


license fees to several states; and leaders of 








the profession, whose consulting practice extends 
over a wide area, would be subjected to great an- 
iioyance and expense, if they had to take out 
a license in each state where they did work 

The “Times” editorial has been effectively 
answered by Mr. Frank J. Sprague, and we re- 
print portions of his letter, as follows: 

Editor, New York Times: 

If I may quote your own words I think your attitude 
on the McGrath B for Licensing of Civil Engineers 
must be ‘‘due to misunderstanding of the bill’s pro- 
vision or complete of what they are.’ In 
view of the fact that the ‘“‘Times’’ had no representative 











at the recent hearing, that characterization of your 
knowledge of the subject is far more pertinent and 
accurate than when applied to the engineering press, and 
to the large body of representative engineers who ap- 
peared in Albany in opposition to this bill, and who had 
made a specific study of its conditions. 

Ignoring for the moment any discussion of the general 
principle of licensing of engineers, concerning which 
any possible bill should be of National scope and the 
resul consultation on the part of the various reputa- 
ble ¢ veering societies and educational institutions, it 
is well to look into the genesis of this McGrath bill. 
It is practically the same bill as the Raldiris bill which 
appeared at Albany last season, and was introduced by 


the same interests Its sponsor is what known as 
the ‘‘Technical League of America,’’ whose president is 
one Walter G. Elliot, reported to be an engineer in the 


employ of one of the city’s departments. In a pamph- 


let submitted, this was described as a ‘‘United States 
Organization of Civil Engineers,’’ and the attorney rep- 
resenting the bill claimed that it was an organization 


of ‘‘all America.’’ 


At the hearing, the sole representatives of the League 
were this Mr. Elliot and his attorney, Judge Dahahar. 
It now seems that the Technical League is af insurgent 
fshoot of the Municipal Engineers, and is a_ secret 
organization which apparently includes in its member 
hip minor employees engaged in municipal departments, 
but no member has the right to know who any other 


member is A total membership of perhaps a thousand 
s claimed, of which 250 were in the state of New York, 


which meager claim is probably overstated Neither the 





ty directory nor the telephone directory discloses the 
Technical League nor any of its officers It has no 
onstitution or by-laws and, as stated, no public mem- 
bership list Although an office is claimed in the Park 
Row Building, the directory is innocent of announce- 
ment; and the pamphlet supporting the bill was said 
to be issued by order of the ‘‘Executive Committee of 
the Technical League, by its President,’’ who gave the 
treet address of the University Club. his gentleman, 
I believe, not a member or an associate of any of the 
National Engineering Societies, all of whom, of course, 
publish their membership. 
In Albany the opposition to the McGrath bill was 
epresented by Presidents or Past-Presidents of all the 
eading engineering societies, as well as by spokesmen 
or the state’s great universities. The membership 
rLlone¢ these societies is over 20,000, and a quarter of 
these members are in the state of New York. All these 
men ask for an open field to practice their profession 
and they wish no trade union bar They are able to 
take care of themselves, and they welcome the entrance 
of competent engineers of other states, while claiming 
the equal privilege of carrying on a business which is 
world-wide, unhampered by paternal restrictions in this 
r any other state 
n no profession in the world is a man employment 


so carefully predicted upon proven education and ex 





perience, determined by employers who have every fa 
cility for making investigations, and in none will a man 
so cert y fail if he proves incompetent His busines 
is essentially individual with his employer, and it would 


obtained on a 
under the aegis 
having a hun 


folly to grant by lic 


priviiege, 


be more than ense 
examination a genera! 


carrying on a 


mited 


of the ate, for profession 


Frank J 
Institute Electrical 


Sprague, 


Past-President American Engineers. 





The Latest Object Lessons Concerning Fire 


Dangers. 
The terrible fire of March 25 in a shirt-waist 
factory on Washington Place, New York City, 


n Which nearly 150 persons lost their lives, has 
iroused public opinion in New York City to a re- 
markable degree. 
public 
Opera 


On Sunday, April 2, overflowing 
were held in the Metropolitan 
and in the Grand Central Palace, 
and the keynote of both these meetings was the 
demand for the passage of new laws to furnish 
better safeguards against fire, and the provision 
of adequate means for the enforcement of these 
laws.* 


meetings 
House 


What these laws should be, and what means 
should be provided for their enforcement, was 
little touched upon at the meetings; but a 


pregnant 
man, of 


word was spoken by Prof. E. R. A. Selig- 
Columbia University, who said in his 
“What we need is the immediate em- 
ployment of experts.” The same was ex- 
by Comptroller Prendergast, who re- 
marked that new legislation, no matter how well 
planned, would be ineffectual unless its enforce- 
ment was placed in the hands of those who 
understand the subject and unless inspectors are 
ted 
expert 
pull. 


It seems 


iddress, 
idea 
pressed 


Selec 


because of their experience, 
knowledge and 


ability and 
of 


not because political 


worth while, therefore, to 
what the 
if he is 
like these 
need of the 


a word 
engineer can do 
given the chance: 
that the community 
engineer—the 


say 
in this 
for the community, 
for it is at 
realizes its 


place as to 


times 
real En- 
gineer. 

And right at the 
culty that the 
ciently realize 
it to-day, in 
calamity; but it 
the 
holocausts 


start we run against the diffi- 
community not yet suffi- 
how much it needs the engineer. 
the shadow great 
forget it a month hence 
seems to demand that such 
as the Washington Place disaster Ix 
impossible; but by the time the engineer 
his estimate of what that will cost, in 
dollars and cents, the public is reading the latest 


does 
It realizes of a 
will 
To-day public 
made 


presents 


murder mystery or the base ball news, and the 
man who pays the money says, “Oh, I guess 
we'll just do the most important things and 
leave the rest. I’m doing as well as my neigh- 
bors now.” 


The New 
that 
occurred, 


York “Tribune” in its issue of April 3 
since the Washington Place 
many manufacturers renting work- 
loft buildings have sent complaints to 
the Building Department that the buildings they 


says 


holocaust 


rooms In 


occupied lacked outside fire-escapes. But many 
of these very complainants are shown by the 
Bureau’s records to have long been themselves 


*The resolutions passed by the Metropolitan Opera 
House meeting were as follows: 

Whereas, It should be realized that the Washington 
Place disaster was due to neglect on the part of the 
whole community; and whereas a repetition of the calam- 
ity can be prevented only by the citizens doing their part 
in securing the enactment of effective laws and their 
tringent enforcement; 

Therefore be it Resolved, That while we call upon the 
city officials to exercise immediately all their powers 
under the building code to require that all factory and 
loft buildings be put into a safe condition, and to make 
an adequate increase in the number of inspectors, invok- 
ing if necessary the peremptory power of the Board of 
Health; 


That we call upon the Legislature immediately to 
create the Bureau of Fire Prevention, recommended by 
the Fire Commissioner; 


That we petition the Board of Estimate to make suffi- 
cient appropriation to enable the Fire Department to de- 
velop immediately the work of fire prevention; 

That we ask the Board of Aldermen not to relax 
fire rules against overcrowding and standing in rear 
aisles in theatres and moving-picture shows, and to 
adopt similar rules requiring sufficient aisle space for 
access to fire exits in stores, factories and work shops; 

That we recognize as fundamental the following safe- 
guards: Compulsory fire drills, adequate fireproof exits, 
unlocked doors opening outward, fire alarms, automatic 
sprinklers, regular inspection and testing of apparatus; 

That we commend to employers and employees the plan 
now in operation in the cloakmaking industry, giving 
power to a joint board to inspect factories and to en- 
force the standards of safety; 

That we favor as the most effective means of prevent- 
ng accidents to working people the plan which invokes 
the self-interest of employers by a system of workmen’s 


the 


compensation, such as is in force in other civilized 
ountries 
That the Mayor of New York be asked to call a con- 


ference on fire 
Mayors, fire chiefs, 
try. 

That the Chairman of this meeting appoint a commit- 
tee of five with power to cooperate with other organiza- 
tions and committees to appoint a permanent committee 
to the end that there may be a continued effort to secure 


hese vital requiremnts. 


prevention, extending invitations to 
and fire experts throughout the coun- 





persis.ent violators of ordinances requiring doors 
leading to the ordinary staircases to be kept un- 


locked, and passages to such doors to be kept 
unobstructed. 

In its present state of temper the public is 
ready to lynch anyone whose neglect causes a 


holocaust. 3ishop Greer in the Metropolitan 


Opera House on Sunday declared that New York 


needed a Bureau of Fire Prevention, “to be a 
sort of vigilance committee and do in its field 
just what the old Vigilance Committee of San 


Francisco did.” 

Sut for every single factory where a Washing- 
ton Place disaster occurs there are a thousand 
or ten thousand others where conditions just as 
dangerous are maintained by owners and tenants, 
and nothing happens. It is not justice to punish 
the one man whose neglect combined with chance 
causes a disaster and let ten thousand 
quite of equal neglect go free. 

Turning now to the question 
lic just now is seriously asking the engineer, 
how such calamities may be prevented, it will 
be instructive to go back a little and review the 
origin of the present day high buildings. 

It is within the memory of men still young 
that New York has grown from a city of four 
and five-story buildings to a city with ten and 
twelve-story buildings. The introduction of fire- 
proof building construction 20 years ago and of 
the elevator, combined with increasing values of 


others 


which the pub- 


real estate, have not merely caused but com- 
pelled an enormous investment in the construc- 
tion of high buildings. 


In the early days of fireproof building construc- 
tion, their safety 
Was greatly 
structure 


as respected 
overestimated. It 


which was 


their occupants 
was felt that a 
incombustible was so great 
an advance over the flimsy fire-traps which had 
preceded it that the risk to 
practically eliminated. 

The disasters which many fire- 
proof buildings of character within 
the past score of years has shown how false was 


its occupants was 


have befallen 


first-class 


this supposition. It is well understood now that 
in every fireproof building the combustible char- 
acter of the contents, even in buildings occupied 


solely as offices, is sufficient to 
which will rapidly spread unless 
measures are taken to hold it in check. 

In the early days, also, the fireproof high build- 
erected were designed solely for office use. 
The changed conditions when these buildings were 
adopted for stores, for factories and for ware- 


houses were not appreciated at first; and by the 


serious 


prompt 


feed a 
fire, 


ings 


general public, indeed, are not appreciated to 
this day. 

It is hardly realized even yet that to say a 
building is fireproof means nothing more than 


that the structure itself can pass through a fairly 
serious fire with only a moderate amount of dam- 
age and that such a building really offers little 
additional security for the goods it contains or 
the people who 
against fire are 


occupy it if no other precautions 
taken. Safety for the occupants 


must be sought through other means. This may 
seem so simple and elementary a fact as to be 
hardly worth stating, yet the public, and even 


the intelligent portion of the public, still fails to 
comprehend it. 

It seems to be thought that there is little neces- 
sity for outside fire-escapes fireproof build- 
ings. As a matter of fact, such 
sometimes be more useful than on 


on 

escapes may 
a fire-trap. In 
the fire-trap the chances are that the occupants 
will be burned up before many of them ean reach 


the fire-escape. In a fireproof structure, with 
some moderate amount of subdivision, there 
should be time for the escape of a reasonable 
proportion of the occupants at least. 

The fires which have occurred in _ theaters, 
schools and assembly halls within recent years 
have been object-lessons from which the public 


has gained some comprehension as to the dangers 
of collecting large crowds of people on upper 
floors of buildings from which exit can be gained 
only by narrow or winding staircases. The 
Iroquois Theater fire was a remarkable object- 
lesson, showing how even on a ground floor slight 
obstructions in the exits could pen a large crowd 
and hold it imprisoned long enough to cause the 
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ith of hundreds through suffocation by smoke 
nd trampling to death in the pan 
The disaster in a Newark factory a few months 


go, followed by the Washington Place holo- 








iust, are illustrations of t fact that a crowd 
plovees housed on the ipper floors 
i ire ist as hable to danger from 
re is if they were n a theater o1 
1d 
This again seems so simpl ind obvious 1 


ts to hardly need stating; yet there are a hun- 





ired or a thousat 


York City to-day, and without doubt in fifty 








ther American cities as w where yndi 
i to make possibl anothe. Washington 
Place horror are all presen s mon as the fire 
ral reak 1 Any on vho sits and views 
with the eye of an exper ilmost any of the 
rowded department stores during ‘the holiday 

ison, and in certain hours during a large part 
f the year in appr ite th ond is Which 
tire r panic w ld promptly bring a it In any 
ft thes siru ires rh wonder > not tha 


The first and the most radical remedy that needs 


to be named is to prevent the carrying on of in 
dustries employing large numbers of work peopl 
na small space on the upper floors of any high 

lilding. I t is argued that with present prices 


metropolitan real estate this is tinancially im- 


possible, the answer is that such industries ought 
» be Carried on in the country, where land is 
cheap, and it is no more expensive but rather less 


xpensive to build factories of two or three 








stories than it is of ¢ or ten In a building 
two or three r even of four, stories, sur- 
rounded by wide open spaces, it is practicable 
» provid ysutsid exits leading directly to the 
ground f sufficient number and size that the 
risk to those employed in the building in case of 
fire can e pl tically eliminated Of course 
some qualifications should be made ¢ n upon 


i building in any event, and subdivision by 
fireproof partitions is advisable in many cases, 
Whether the building is located in the city or in 
the country Lack of public fire protection in the 
‘ountry may increase the danger there. 

W weliey ns ngsiner isked oO provide 4 
factory vuilding Vhich should nake ts em- 
ployees safe against dangers of fir ind pani 
would invariably locate the f tory in a suburban 


city It misty sald, howe r, that this is aside 
rom he puestion nd that w nust provide 
means Which the lildings Vy eI ted and 
others ) rected in the densely crowded n 
ters can made 1 sonably safe 


This problem, also, the engineer can solve, 
he must be given a free hand He would in th 
first place provide every work? 


in which the disastrous fire of M 





With automatic sprint 





other abundant means of fire protection add 
tional to these, and would see that a water sup 


ply was afforded for them independent from that 


ised for the rdinary purposes f the building 
Which might be wanting in case of need Te 
would see that the nterior area Ss properly 
subdivided to check the spread of tire across a 
irg irea and to give add nal time for em 
ployees to escape. He would, further, limit th 
number of employees that might be concentrated 
nae en are ind w ] ? ror on the me 7 
of exit provided to the nun I employees 

It may ynbjected tha is W 1 mal 
the o Upaneys f such Idings too stly; l 
Ne proper a We this object 1 is at h 


the removal of the manufacturing industry t 
he country and the subur whi s exactl 
where it belongs Such a chinge might, ind 1 
reduce the ilu ré state nd ground rent 
ind bear hardly m heir owners it s Was 
emphatically expressed in. tl publi meeting 


ield st week, the safety of life ight » b 
more sacred than sufety of property 

Quit i different problem is presented by ( 
lisastrous fit Which wrecked 1 ving of the 


i} g 
\ < nd d royed nong ther things 
lori is num ] , NH rUuseTipl ha mrs 

! rds priceless histori val We mil 

n words saving Hat sucn a hire s moiutle 
vith it x t rh es that in e said it 

ext lation is that th tim the Capitol w 
uuilt the art of fireproof construc had n 1 

ed to any such stage as it has attained to 

| Kiven at that time, however, it was within 


it ngineer to do very much bet- 


ter and safer work than was actually provided 
both then and now, however, the public in 

planning and building is wont to place all its re 

liance upon the architect; and the great arch 


tects, who produce our public buildings, 

ises out of ten are artists primarily and not 
Constructors. The sins of which architects ars 
ty in lavishing money on ornamental ex- 
teriors, affording to the eye every appearance of 


solidity and permanence, behind which are placed 


ill manner of coml ble and perishable ma 





{ manner as to est 


ivor the spread of flames, would horrify the 


The architects of the Albany State Capitol and 
other state capitol buildings which have burned 
to the ground within recent years simply did 
What their contemporaries did—provided hand 
some exteriors and left the American carpenter 
with his wooden studding and lath partitions, to 
lay a foundation for future conflagration. 
Whatever excuse there may have been for such 


) 


work in the past, there is absolutely none at the 


present day Every building intended to houss 


permanent re rds ought to be made absolutely 
ind wholly incombustible; yet even in the best of 
them the old habit still persists of providing con 
venient wood furring and wood decorations to 
produce the ornate effect in which the architect 


nd the news cam of the destruction of valuabl 
records there, Mr. Robert B. Stanton, M. Am 
Ss (. E., in a letter published in the New York 





iluable collections of original documents pos 
sessed by any library in the world. Mr. Stan 
on declares that in this building liberal use has 


wooden ceilings, wooden cornices 


ind wooden foundations on which to support 


electric wiring conduits To start a fire in this 
combustible material—much of it resinous pine 
ill that s necessary s a short circuit in th 


maz f electric wiring which runs through it 


lt is true, the amount of wood is not sufficient to 








caus conflagration or to injure the structure 
ft the building itself, or to even endanger thé 
ccupants, but even a moderate fire, with the 
ittendant volume smoke, may bring in the fir 
martment to pour on tons of water in the en 
1 r to extinguish the flames. The consequet 
hits lestruction f many iluable do¢ 
nent \ l ( nbined effects of fire, water and 
smok In the published reply made by the arch 
s th lilding to Mr. Stanton’s criticism 
tbs ely no defen s made except lat tl 
lect wiring is perfectly sa ecaus t is I 
ried in : ed iron pipes! 





] rat t ise it expressed th nain poin 
Visn to emphasize tha the public must kK te 
t eng e! i i no to th irtis ] lesires 
nd is willing » pa r absolutely sa 
struction In the hands of tt er the a1 
lilding Ss now progressed point that 
structure ibsolutely i ibust ‘ n Il 
parts and in all s nish is entirely pract atte 
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LETTERS TO THE EDITOR. 


The Compensation Received by the Railways for 


Carrying the Mails. 
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The very grave error has been made of comparing a rate as is paid to the railroads for carrying the bulk of the mail-car space and per car-foot of passenger-car 


for rental alone paid by a railway for the use of a postal 
to the 
for the 
postal 


car owned by another railway, with a rate paid 


and also 
additional furnished 
hauling mail as weight. 
made to distribute 


railroad by the Government for the use 


hauling of the facilities in a 


ir as compared with 


Until 1862 no attempt was mail 


enroute on railways. The present general plan of paying 
for mails when formulated in 1873, fixed rates to be paid 
for mail as weight and also fixed additional rates ef 
fective when postal cars were furnished and hauled, 
whereby the Government could have the convenience of 
post-office features in the car and space for clerks to dis- 
tribute the mails enroute. When mail is carried purely 

weight, of course no extra post-office compensation is 


paid to the railways and as evidence that the postal car 


pay is not only not too great but is inadequate, we sub- 
mit the following to show that it is less remunerative to 
the railroads to move mail in railway postal cars or in 
ipartment car after considering the additional postal 
car pay, than it is to transport mail as weight in ordi 
nary baggage cars: 

The cost to a railroad of hauling a heavy empty car 
in a passenger train is approximately the same as 
hauling a lighter loaded car of equal gross weight. The 
latest standard 60-ft. steel baggage car used on the Union 
and Southern Pacific Lines has a dead weight of 41 tons, 
ilthough the average baggage car of wooden construc 
tion weighs much less The latest standard 60-ft. steel 
post-office» car used on the same lines averages a dead 
weight of 56 tons, or 15 tons more than the baggage 
car This difference in weight is due to the construction 
required according to the standards of the Post Office 
Department, including racks, pigeon holes, and various 
post-office features It will be seen at once that 15 
tons weight of mai! could be hauled in the baggage car 
without exceeding the weight of the post-office car 


empty or without exceeding the cost to the railroad of 
hauling the latter car empty The average weight of 
mail carried in post-office cars is only about 2% tons, 
due to the large amount of space required for post-office 
features and by clerks to distribute mail enroute, while 
290 to 30 tons of mail could readily be handlea@ as weight 
but for the post-office features 

In other words, to handle mail in raliway post-office 
ears and permit distribution enroute, the railroad is com- 
pelled to sacrifice all ideas of economy in transporta- 
tion and abandon entirely the principai element of 
economy which would result from increasing the car load 


Except for the post-office features and space requirements 
clerks, instead of 


a railway 


carrying tons in 


the 


an average of 214 


postal car railroads could easily carry an 
handled as 
without 
The 
likewtse 
the 
compensation 
additional 


total 


of five times as much if mails 


could 
carrying « 


averag were 





weight, and time much 
the 
earried in 
of the 


pays 


carry ten ex 


ceeding ipacity of the car average 


limited 
latter the 
and for 


cars are 


For 


weights apartinent 
office 


additional 


because post features 
Government 


the full 


no 
postal 
amounting to 
for handling 


ears an 


the 


pays compensation 


only 10% of 
the 


handling 


compensation paid 
the 


im- 


weight, although shown, 


the 


mails as as 


cost of mails in traveling 
the 


handled as 


post-offices 
idditional railroads 
as if 


imount 


poses an expense on many times 


sacks 
furnishing 


mail weight in 
to 


traveling 


great the 
The 

hauling 

cient to 


and 


as was 
and 

insuffi 
the 
value, 
hauling 
express 


paid the railways for 
office 
reimburse the railroads for maintaining 


their 


the post ears is not only 
cars 
depreciation but is 
the 


hauling it 


and 
inadequate 


for interest on 


grossly to pay for cost of mail 


in this with 


freight It 


Way as compared as or 


is for this reason that the railways have made 
that be 


hauling 


reasonable 
for 


they 


the very request compensation allowed 


and for 


receive nothing 


them furnishing apartment cars 


which now 
The Engineering News 
the for 
station 
letter 
ing the 
addition to 


and haul 


the 
mail”’ 


next 
hauling the 
with the 

It is 
mail’’ for, as 


compares payments to 


railways ‘bags of from 


to 


carriers 


one 
another 
etc 


wages of postmasters, 
to speak 
been 


clerks, 
misleading of haul 
has 
the 
that 
distributed 
running 
this manner the 


great 


“bags of explained, in 





hauling ‘‘bags of mail furnish 


be 
while 


railways 
post-office facilities so these 


by 


bags may 


opened and their jerks 


the railroad 


contents 
trains 
the 


rendering a 


are 


In handling mails in railroads not 


only assist in publie service through 


advance distribution of mail but the Gov 
f obtaining facilities 
work The 
stations 

In 


average 


enroute, save 
for 


railways 


the 
post 


the 


ernment expense oO 
office 


mail 


perform 


ing this elsewhere also 


transport from to 
at the majority of 
and 
miles railroads 
than the 
terminals 
of Jan. 6, 1911, of 
the railroads last 
money this 
the 


the 


railway post-offices 
this 


of 


their stations. 


the 


rendering ser 


vice hauling mails 


distances about 


the ertainly greater 
distribution 
the preliminary re 
Committee on Ratiway Mail 


received $20, 000,000 


perform far 


service mere collection and of 


mails at vet as shown by 


port 


the 


Pay, year nearly 


less for service than the Government paid 


for two 


For 


items of city delivery and rural 
latter carrying a comparatively 
small part of the mail short distances in the country, the 


Government is money 


delivery 


service, in 


expending three-fourths as much 





mails very long distances. 


The railroads received less money in 1910 than in 107 


yet they carried 22% more mail in 1910 On the other 
hand, the post-office department in 1910 increased its 
expenses over 1907 for rural and city delivery by $18.- 


000,000; for salaries of postmasters and post-office clerks 
$14,000,000, and the total expenses of the Post- 
Office Department were increased nearly $40,000,000. 
Compare the 22% of the total postal revenue paid to the 
railroads the great 
rying mails average and 
for furnishing and traveling with 
the 50°; to 55% of the revenue of express companies paid 
railroads for hauling bulk 
under much 


mails 


by 


for service rendered by them in car- 


distances of nearly 600 miles 


hauling post-offices, 
express in bag- 
the 


in ordinary 


gage cars conditions less to 


onerous 


railroads than in the of 


The 


case 


Engineering News advocates payments to the 


railroads on basis of actual operating expenses plus a fair 
percentage for profit If correctly ascertained so that 
the mails bear their fair share with other traffic of all 
expenses such as maintenance, supervisory expenses, 
taxes and interest on roadbed, structures and equipment 
which the railroad must furnish for the conduct of any 
and all traffic, but which cannot be alloted to any par- 
ticular business, such a basis would be regarded as en- 


tirely fair. 
Hon. T. M 
Commerce 
the first 
mission, as 


This would follow the principles laid down by 
First Chairman of the Interstate 
Commission, on June 15, 1887, as contained in 
of the Interstate 


Cooley, 


annual report Commerce Com- 


follows: 


Every railroad ought, when it is practicable, to so ar- 
range its tariffs that the burden upon freights shall be 
proportional on all portions of its line and with a view 
to revenue sufficient to meet all the items of current ex- 
pense, including the cost of keeping up the road, build- 





ings and equipment, and of returning a fair profit to 
owners, 

Ignoring any of these items, however, would mean that 
passengers or shippers of freight would be obliged to 
bear the proportion of such expenses which the Gov- 
ernment should pay for handling the mails—a conclusion 


not only unjust to the railroads but also to all the other 

patrons of the roads In considering the justice of rail- 

way mail pay, the mail traffic as a whole must be taken 
. 


into account, as rates paid by the Government to rail- 
roads are the same regardless of class. If it be found 
that some classes return more revenue to the railroads 
for the service furnished than others, it will be also 
found that the other classes are being handled by the 


railroads at greater loss because, as shown by the report 


of Jan. 6, 1911, of the Committee on Railway Mail Pay, 
from statistics collected, from a large part of the rail- 
road mileage of the country, the following gross revenue 


is received by the railroads for handling passenger traffie 
per car-foot of space furnished, which was the 


fied by the Post Office Department: 


unit speci- 





Per car-foot of mail space 3228 cts 
Per car-foot of express space......... S85 ets 
Per car-foot of passenger space....... AAMT cts. 

The average passenger train in the United States fs 
composed of five cars each about 60 ft long, or an 
average train length of 500 ft A typical train of this 
length loaded entirely with mail would return the rail- 
roads a gross revenue of only 97 cts. per mile, if loaded 
with express, $1.16: if loaded with passengers, $1.33 


For the average freight train run at freight train speeds 


the railroads receive. according to the last report of 
the Interstate Commerce Commission, $2.76, or three 
times as much as for an average typical passenger train 
eomposed only of cars handling maf] 
Yours very truly, 
The Committee on Railway Mai] Pay 

°4 Park Place, New York City, March 14, 1911. 

[We give space with pleasure to the above 
statement as to the earnings of the railways 
from rental of postal cars, and accept the cor- 
rections to the figures originally published. 

We may point out that the above statement 


further emphasizes the main point of the editorial 


to which it refers,—that a revision of the basis 
of railway mail pay is urgently needed. There 
is no reason in paying the railways rental for 
full postal cars and no rental at all for cars 
in which a half or a third of the space is used 
for postal purposes. Tt looks very much as if 
various readjustments of the railway mail pay 
had heen made with the general idea that the 
railways were being paid extravagantly, so that 


they might therefore 


certain 


he compelled to furnish 
such as furnishing free 
cars and carrying 


gratis, 
apartments in 


items 


postal haggage 


the mails hetween the railway stations and the 
post offices. 

So long as the present practice of basing rail- 
way mail pay on the weight of mail carried. 
there will be controversy as to whether the 
railways are being overpaid or underpaid. Take 
for example the comparison above, between the 
gross revenue to the railways per car-foot of 


space. The excess of revenue for the passenger 


car space is certainly required by the railways 


because of the very much greater cost of hand- 
ling passenger traffic than mail traffic in items 
aside from the cost of hauling the traffic over 
the road. 

Sut the most important argument for a re- 
Vision of railway mail pay to make it propor- 
tionate to cost of service is that the methods 
of handling mail may then be altered so that 


heavy mail matter, such as that which a parcels 
post would furnish and 
tuting mail 


the publications consti- 
matter can moved 
over trunk line routes in heavily loaded cars at 
low cost.—Ed. | 
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The Threatened Disintegration of the Passaic 
Valley Sewerage District: A Rejoinder. 


The recent (Eng. Feb 
“The Threatened Disintegration of the Pa 
Sewerage District,” and Mr. Rudolph Hering’s 
(Eng March 9, 1911) have been 
have had intimate 
Valley project several 
following those 
cited. 
the title is 
no threatened disintegra 
district established the 


never con 


second-class be 


Sir: 
entitled 
Valley 
comments thereon 
read by me with 
nection with the Passaic 
and wish add the 
lished in Engineering 

The the 
unhappy as there is absolutely 
The 


and 


editorial News, 23, 1911), 


Ssaie 





News, 


interest I an con 


for years 


to thoughts to pub 


News under the dates 


use of word ‘‘disintegration™’ in 


tion of the district 
1202, 


was by 


its abolition 
The 
\ perhaps, 
submitted 

1h), 
district 
the 
tuse 

established 


Legislature in has been 
sidered the 


intended 


by Legislature 
to 


project 


word disintegration, 


the 


used, is 
trunk 


Sewerage 





apply to 
the Passaic 
to the twenty 
for their 


disintegration 


particular 
Valley 
munici 


sewer by 
Commissioners, in 
palities the 
Yet 
at all 
has 


ti 


comprising consideration 


even such use of word seems not 


applicable bec no harmonious 


of the 


union 
between all 


or action 


ever been communi 





The basic theme of the editorial is taxation and this 
is identical with the little 
wealthy communities, action is 
excited 
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basic t raised 
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I am sure that 
the matter of 
thought, and that 


forth 


the 
sewerage 


writers of the articles have 


and 


given 


assessments careful mature 


they have reached the personal con 
doubt, that 
governing surrounding and affecting 
Valley peculiar, and that 


no two trunk sewerage projects are necessarily alike or 


clusions as set They are aware, no 


the conditions 


the 


many 


Passaic project are also 








capable of consideration from the same viewpoint. Citi 
zens may be easily found in each of the twenty com- 
munities of the district who sincerely and honestly con 
cur with these personal conclusions of the editorial 
Contrary minded there are hundreds and thousands of 
intelligent and honest tizens who believe with equal 
sincerity that the assessment of trunk sewer facilities 
in the particular case of the Passaic Valley project, at 
least, should be borne by the several communities in 
direct) proportion to their taxable valuation Such 
divergence of individual opinion has always existed since 
the invention of taxation 

The rieh and also the powerful have always. as a 
class, endeavored to evade and have frequently succeeded 
in casting off a portion of the just burden of their 
wealth and power upon the poorer or the weaker The 
rich and the powerful, taken as a whole, are only jus 
beginning to realize that they are in any sense their 
brothers’ Keepers and that the good of all must over 
rule specific advantages to a favored class If we go 
back, say as far as the instance cited in the book of 
Malachi, we find records of the rich and powerful indi- 
viduals attempting to palm off for sacrifice and the 
payment of their tithes certain defective goods Thus 

has always been. When will it change? 

Years ago certain of the rich and the childless used 
every means in their power to avoid the payment of 
public school taxes in proportion to their taxable valua 
tion Little is heard in objection to common _ school 
taxes to-day Yet objecting individuals are still to be 
found The writer has an acquaintance in mind, a 
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of intelligence and ability, a skilled engineer and 
resident of the rich town of Montclair, who stoutly 
iiutains that so long as he remains childless he should 
»t be taxed for the public schools. This man believes 
so that use and not wealth should bear the burden 


sewage disposal facilities An assessment based on 
ise) would favor his town. Others are known who 
elieve that the cost of county and state institutions, 
ourt-houses, jails and insane asylums and the like 


would be more equably distributed if the basis of as 
sessment was municipal use and not wealth. 


The pollution of the Passaic River affects the whole 


of the lower drainage area as a unit. All of the com 
nunities lying within this natural drainage area: are 


suilty, to a greater or lesser extent, for the existence 
of this unbearable nuisance All of the twenty munici 
ilities on the natural drainage area form parts or 
livisions of one large natural community Each of 
these twenty parts has at least one common interest 
the need of natural drainage into the Passaic River 
The problem of the abolition of the existing nuisance 
one that concerns the whole district, and the cost of 
the abatement must be borne by all—r 





‘h and = poor 
ilike—all must contribute, and the burden should bear 
proportionately upon all 

In considering the distribution of the assessments in 
this case, one fundamental error is sometimes made and 
this faulty premise runs through the editorial referred 
to—that of emphasizing the importance of the individual 
municipality The problem is a problem of the whole 
one of general welfare—and the political boundary be 
tween any two cities is of no more essential consequence, 
o far as the determination of assessment methods is 
oncerned, than the political boundary between two city 
wards, or the boundary between two house lots, or the 
boundary between two individuals 


If recognition is taken of the municipal boundary lines 





ind the assessments are apportioned in accordance to 
use, as the editorial urges, and as certain cities have 
prayed, then, with equal justice, the municipal allotment 
ought to be subdivided among the wards in accordance 
to sewer usage If the measure of use is to prevail 
relative wealth, then in like manner the effect 
be extended down through all the gradation of 





units until each individual user pays in direct proportion 


to his use and the non-user should go free But no! 
rhe hampion of this method cease distributing the 
good or ill effects of their method after the first sub 
division This is notoriously unfair If the measure of 
use good for one town as against another then the 


same measure is equally good for the individual wards 
ind the individual citizens 

An equable assessment on the principle of use carried 
to its last analysis is unfair and further is absolutely 
mpossible. We have no practicable means of measuring 
the flow in a single house sewer connection nor of deter- 
mining the percentage of use from an individual 
Centuries of human experience indicate that the most 
equable assessment of the cost of public necessities is 
n direct proportion to individual wealth as measured 
by taxable valuations Everyone knows that even this 
ipproved method is not perfect and that it works, under 
peculiar conditions ndividual hardships For the small 
householder is obliged to pay towards expensive auto- 
mobile roads even though he has no ear and the mil 
lionaire bachelor must contribute toward the publ 
chool expenses even in the face of the fact that he has 
o personal need of them. 

The Pa 
the existing law, in direct proportion to wealth The 
owner of a one thousand dollar estate pays exactly one 


Valley sewer assessments are allotted under 





i 





half the assessment levied on a two thousand dollar es 
tate Absolute equality is had in respect to wealth 

The cities of Orange, East Orange, Bloomfield, Glen 
Ridge and Montclair are situated on the southeasterly 
slope of Watchung Mt an average distance of about 
four m from the Passaic River, at an elevation rang 
ing from 20 to 400 ft. above it In this favored topo 





graphical situation they do not feel the sting that 
emanates from the intense pollution of the river. Cer 
tain of their citizens have even gone so far as to freely 
state that the intense and far-reaching nuisance arising 
from this foul river does not affect them personally in 
either comfort, health or in reduced property values 
These five municipalities have complacently discharged 
all their crude sewage into the river for years and 
through this action they have done much to destroy 
the comfort, health and property value of their neigh 
bors in the communities adjacent to the river 

Were it not for the fact that these communities are 
known throughout the country for the high standard 
of the intelligence and culture of their citizens, and 
their devotion to the best ideals of civic life, it might 
be suspected that the immunity from the nuisance cre- 
ated by their own filth, and the desire to escape, as far 
as possible, their proportionate burden entailed by their 
greater wealth. may have led them to confine their in 
terests in the purifications of the Passaic to its theo- 
retical rather than its practical aspects 

No action, or lack of action, on their part can re 
move them from under the ban put upon the whole 
sewerage district to cease polluting the river after the 
fixed date 
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The five dissenting communities in ignoring the contract 


sanctioned by the remaining fifteen communities are ex- 
ercising a right reserved for them by the Legislature 
Each muni 





ality within the district is free to adopt any 
proper and efficient mode of disposal of its sewage wa 
that it desires 


Of the twenty municipalities comprising the district at 





15> have signified their approval of the entire 
project as presented by the commissioners, and are now 


urging prompt action in the execution of the work 





Through courtesy these fifteen communities have waited 
for the remaining five to render a decision as to their in 
tention of accepting or rejecting the project The five 
communities which have thus far reserved decision are: 
Orange, East Orange, Bloomfield, Glen Ridge and Mont 
clair, The last four have never made any attempt to 
gain a proper knowledge of the conditions surrounding 
the problem which the commissioners have attempted to 
solve, and have never made an investigation to deter 


mine whether or not the plans for the work as proposed 





would reasonably and adequately meet their needs for 
sewage dispo al. East Orange, one of the richest com 
munities within tie district, has never paid a_ single 
ent towards the prose.ution of the preliminary investi 


gations, and the other four have paid but a trifling sum 
($1,250 each) While these five communities have de- 


voted little or no time, money and energy to further the 


project, whic! designed for the good of all, they 
have, throug! ertain offi and individuals, devoted 





much time and energy to the criticisms of many fea 
tures of the general project, particularly those dealing 
with the method prescribed by the law, under which 
the commissioners are working, for the apportionment of 
the construction ost The reason for this is obvious 


they wish to reduce their individual or municipal as 





sessment of the cost as apportioned by the said law and 





thus shirk a portion of the burden on their wealth. 

Mr. Hering’s criticism of the stipulations of the agree 
ment entered into with the United States Government re 
garding the treatment of sewage and the methods of 
discharge into New York Bay reads strange in the light 
of the fact that the stipulations of this very agreement 
were drawn up by Messrs. Hering & Fuller in consulta 
tion with the other consulting engineers of the commis 
sioners. Thes tipulations were ubsequently recom- 
mended by the said engineers to the New Jersey State 
officials and to the Passaic Valley Sewerage Commission- 
ers for adoption The signature and the approval of said 
stipulations by Messrs. Hering & Fuller are attached to 
the document in question Furthermore, Messrs. Hering 
& Fuller and other engineers spent over a year securing 
data at home and abroad, and in consultation with the 
United States Engineers, before the items of the said 
agreement were formally and finally settled For this 


+} 


Service he state of New Jersey paid Mr. Hering and 
his associates several thousand dollars, 

Mr. Hering should also know that no community in 
the district can secure practical disposal of its se vage 
by local action, except at a cost considerably above the 
cost of the trunk sewer, as apportioned by the present 
law If it were possible for this to be done, no senti 
mental regard for the maintenance of the sewerage dis 
trict as a whole would stand in the way of the com 
munities now criticising the plans, in adopting individual 
action. 

The only formal plan thus far proposed for these five 
criticising communities complacently suggests that the 
nuisance arising from prospective disposal works be 
placed within the territory of another community, with 
childlike faith that this community, having arranged to 
dispose of its own filth through the trunk sewer, would 
gladly receive a new and perpetual nuisance from the 
wealthy hillside towns 

Precedents in Massachusetts and other states have 
been cited as to conditions of payment, without the con 


sideration that tl » states are able to lend their cred 





in the financing of public enterprises of this character 
that these states may assume the burden of the debt 
and issue state bonds for the raising of necessary funds 
and that they are able also to enact special laws for the 
promotion of such enterprises Such procedures under 
the New Jersey Constitution are absolutely prohibited 
The distribution of the burdens in direct proportion to 
the value of the taxable valuations affected has proven 
to work substantial justice It is well known that no 
law or governmental impost has ever yet been formu 
lated which could, in every case, stand a mathematical 
test of bearing equally, for all time, on all persons and 
property, and no group of experts has ever yet been 
found who could agree as to where and to what extent 


a cure could be applied without creating new hardships 








elsew here It is easy to formulate means to turb the 
equilibrium It is easy for a man with a hundred thou 
sand dollar property to discover means to cast a ] o 
his burden of his wealth on the tenement dweller. Such 
a thing is not hard Anybody can do it It is easier 


} 


to tear down than to build up. No assessment law ha 
ever been made that works perfect justice Who car 


devise one Mr. Hering joins v 
that this method 


h the editorial opinion 





1 
strikingly unjust to certain of th 
commiunitie Mr Hering’s favorable reputation as a 





sanitary engineer is known throughout the wor 


have never heard of him as being considered an expert 


in either onstitutional law or publi policy 
which have ontrolling influence on the methods of t: 
ition under consideration 


The payment of the construction costs in the Passai 





Valley case, as now prescribed by the law, is to be 
made in direct proportion to the taxable wealth \ 
ommunity having one-tenth the total wealth of the d 

trict pays one-tenth of the construction ost rh 

principle and method is the result of a remarkably ful 
discussion in all the courts of New Jersey. where other 
methods have been proposed and rejected The me 
has also been exhaustively discussed by several 








tures It has also the merit of following all the precs 
dents established and sustained in the tate of New 
Jersey for the payment of cost of public works, nece 
ties and improvements covering and affecting a large 
extent of territory, such a ounty road ind bridge 
ourt-houses, jails, county and municipal institution 
water-supply, trunk sewers choolhouses—namely an 
apportionment based upon assessed value of ratables o 
the territory affected The personnel of the owner, or 
the use to be made of the thing paid for, is not cor 1 
ered This method follows the spirit of the state con 
stitution—that property shall be assessed by uniform 


rules and aft true values 
All attempts to adjust, modify. or shift these burden 
under the plea of more equitable adjustment may usually 


be traced to the desire to shift the load of a favored cla 


upon the less fortunate majority, and our court records 


I 
are full of decisions nullifying such laws, when tested 


is being unconstitutional, or class legislation 


Mr. Hering criticizes the law as being unsatisfactory 


from an engineering point of view It is an old 
grievance among engineers that law iuthorizing eng 
neering works are often unsatisfactory when they p 
ribe technical features On rare occasions an engineer 


re 
has the.drawing of an act. The usual sequence is the 
declaration, by the courts, of its illegality 
Yours truly, 
Edlow W. Harrison 
15 Exchange Pl., Jersey City, N. J., March 21, 1911 


Sir: You have sent me a letter written to you by my 
friend, Mr. Edlow W. Harrison, Chief Engineer of the 
Passaic Valley Sewerage Commissioners, in a part of 
which he takes exception to some of the statements 1 
made in a letter to you dated March 1, 1911. TI should 
very much prefer to remain quiet, but this great public 
work, so urgently needed, is a matter concerning which 
people should be enlightened as much as possible to 
clearly understand some of the intricacies of the prob 
lem which vitally concerns them They should do th 
before they embark and not be left to learn of the re 
sults after they are out at sea There are but a few 
statements to which I care to reply. 

Mr. Harrison says that my criticism of the stipula 
tions of the agreement entered into with the U. S. Gov 
ernment as to the treatment of sewage before it is di 
charged into New York Bay “reads strange in the light 
of the fact that the stipulations of the very agreement 
were drawn up by Messrs. Hering & Fuller * * * 

I thought Mr. Harrison knew, as others do know, that 
I reluctantly agreed to the compromise, believing that 
an open trial with all the facts brought out would have 
clearly shown that the contention of the Passaic Valley 
Sewerage Commis 





ioners, to the virtual effect that only 
screening and grit chambers are needed, was right A 
compromise was justifiable and secured our cooperation 
only for the sake of saving time in beginning construc 
tion, with the personal belief that before the portion of 
the works affected by the compromise would be actually 
built, the real problem and its best solution would be 
come quite apparent and that a revision accordingly 
would then no doubt be made 

We, therefore, began the letter to the Commissioners, 
suggesting the stipulation, by the words: “As requested 
hy you we have prepared and present herewith a plan 
and description of settling tanks, which * * * it is 
ible * * * to install * © ®.’ These basins, other 


than for the purpose of holding back grit, were not In 





the original plan and have always been considered by 
me, particularly the first basins proposed, as not only 


idding to the cost, but inviting objectionable iditions 





which would be obviated by their absence. 

Therefore, we say on the second page of the letter re 
ferred to by Mr. Harrison, and which contained the 
stipulations: 

We are firmly of the opinion that these tanks, if re 
quired, are of a greater capacity than necessary either 
to prevent a deposition of suspended matters of the 
Passaic Valley sewage upon the bottom of New York 
Bay or to prevent the appearances of suspended mat 
ters of the sewage in the surface waters of the bay; and 
is to the size of these tanks, we have yielded in our 
opinions to the desires which have been stated to your 
Commission to have somewhat more of the putrescible 
organic matter removed from the Passaic Valley sewage, 
and demanding local treatment, before it enters New 
York Bay, than would be accomplished with the settling 
tanks previously recommended by u 


We succeeded in reducing the retention period of 8 
hours, as originally proposed by the objectors, to 1% 
hours of storage This made it possible to prevent a 


thorough septicization or fouling of the sewage to be 
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strongest, as the right side o 

t tn reo ) 1 iine one no St.l i W long discussion o ol the case We are still inclined to the trunk- 
) a lo without the pu C poll : Wear n great need of engineer- sewer plan, rationally executed and financed, and 

ther 1 bot é orure . ary im such Cast ing Know Ige and ordinary common-sense in con- we yield not an inch in our stand on the dis 
the ( ‘ but e duty o e engineer, fig nection with both As for the particular matter charge of sewage into New York Bay sut time 
one eee are ne ome vies esl in question, if ever lawyers and legislators to flies and with it there is progress in nearly every- 

; ve a * = i aaa wee bn . & her made a ee muddle then they have don thing except cleaning up the Passaie River and 

The reverse, or any mixing up, is usually it ; ly in the fifteen years’ history of the guaranteeing justice to the mmunities that en 

eas disastrous : Pass Vall Sewerage District The ¢ rs er the district Lawyers and legislators and 

Yours truly, Car held blameworthy, we are sure, for the laymen have had their chance for fifteen years. 

Rudo Hering iconstitutionality of the statute of 1905, which Engineers have been kept at arm’s length, and 

7) Broadwa New Yo y, M , 1901 n n Violated the principle of representative When employed have done their work with 
{Mr. Hering has spoken for himself inthe letter * ronment ~ =aen the present statute, but also meager funds at their command, as Mr. Harri- 

; les As for ourselves, What we wrote * ight to impose heavy irdens of taxation on th son, Mr. Hering and every other engineer con- 
<i . a a aa ent of.cost of ioint sewerag: several communities without leave to say yea or nected with the project knows to his sorrow. 
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ing o inds to pay for irious classes of publi legislature Vhich attempts to remedy the n- owe money on oft-renewed notes, besides being 
: rrovements justice o } present valuation isis meeting n debt to engineers, to lawyers and to other 
Che rifle ) general taxation, that ever one cost still requiring I several communities employees, while some of the Commissioners 
hould pay rding to his ) vy, has never to issu nds 1 this basis ut permitting have foregone or agreed to a postponement of 
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salaries, 


Mr. 















Harrison says, the district has 





ites ised. either as a vearly charge for ser- 1e it a irl heen united. Can he or the Commissioners justly 
s rendered, or as imp-sum assessment on a method o iving a ry simpl problem—a complain if engineers and engineering journals 

= f ‘ the: - m 10d wh may ‘ \ redit to liwyers l (for this journal is not alone) criticise some of 
So far as seweruge is nceerned, we venture th h, or t ssible me ssity of wh'ch, w 1 the communities, complain of Injustice and pro- 
ruess that for ! | r raised by gener tax disgrace » eng rs pose remedial legislation and, as an alternative 


independent works? 
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P h P C ] C i long the whole length of the canal works, from s due of course he fact that this ction 
rogress on t e ranama Vana onstruction. the dun \ e the breakwater leading to Naos e tlooded by Gatun Lake and only work 
The diseernine visitor to the Panama Canal Islar Par t Bay on I Pacific end Is sary has been the excavation of projecting 
rk cannot fail to b mpressed by the speed elng 1 p » t st { procession oO igs ges and j or t 
h which the construction is being pushed. ind barges b ng crushed rock from the Porto ! n der to g he required depth of water 
\s one Walks through Culebra cat, and watches ello quarries to G 1 it t Atlintic nd, 0 canal channe [The excavation in the 
e huge steam shovels eating away the banks, sees k progressing at rapid pace, during every i in Lake tior Vill be a finished durin 
ie rows of well and tripod drills hammering our of the day he present montl 
y at e rock and the steady procession of Phe s svound reason for is speed If the In the wh ntra I) n the material 
ivily iled trains steaming away to the na were eing built by private enterprise, rm ng to be excavated on Feb. 1, 1911, was 
imps While empty es rush eagerly back for for profit, t ntel on th mds issued year 27,720,000 Is Februar nd March have 
nother load is one Watches this busy pano- \ ear to pay for the vork as it progressed n d s m mo yuipu 
i, he might easily conclude that some hust- would nstitute a heavy drain on the company’s itt month is xpected how e larges 
ng contractor is er on this job with reasul nd \ fort would ut forth volume f excava n ¢ t cu f any 
n eng I inding over him dinning into his get the work completed and in operation at the month during e entil | 1 constructio1 
rs thai t Was ie essence of his contract; earliest possible day so that it might be earning The amount rer ng t ve excavated in Cul 
it big penalty awaited him for every day money » meet these fixed charges. The same ra l ym Apr ] ! ! \ not x 1 
deliquency after the contract date for com- principle applies although the work is being paid prob } it LALSVO,000 1 
letion and a big premium for turning over the for from the United States treasury Compare now th t vith eo rd o 
nnpleted work ahead of the day set. Bu here is even a stronger reason why it is excavation in the Central Div n 
‘The same impression is made as one watches sound economy to push the work at high speed, year endil July 1, 1910, hich was 
he work on th lock construction, where he even the cost per unit were thereby increased 1. yds ind it is seen it if his 
hive of industry is even more concentrated. One Phat reason is the heavy cost of carrying on the maintained till completior e Culebra 
F er 4 
31cit ean 
( 4 5 0 15 25 a 
Miles 
FIG. 1 PROFILE SHOWING PROGRESS OF WORK ON THE PANAMA CANAL EXCAVATION TO FEB. 1, 1911 
Col. Geo. W. Goetha ( rman and Chief Engineer; Lieut. Col. H. F. Hod ta é Engine 
t CENTRAL DIVISION, 31.7 MILES. 
t I Col D. D. Gaillard, Division Engineer 
t A. S. Zinn, Resident Engineer . : ; . 
DIVISION, 7.7 MILES | bar ae tits eka As ean eke: banal 97.125.018 PACIFIC DIVISION, 11 MI 
; Lie Bi hy D on Enzine 1 vd Excavated to July 1, 1910 OS, S15,04: S Williamson Div Engineer 
s M Ag t. D 2 | y , John M. G. Wat \ ) I r 
M Re i Cu. yds. ret g Ju 110. W. G. Comber, Reside ee 
M Resid inatne: Cu. yds. excavated to 1. 1911 W. B.C Resid Engine 
“ satan ‘ d ai ; Cu. yd rema I 111 ag fa “ancien cae ; ! 
Cu. yds xcavated to Ju 1, 1910. 1. yds. excavated to Ju 1 10 
: ENTIRE CANAL EXCAVATION 
: Cu. yds. re I July 1, 1910. ‘u. yds. remaining July 1, 1910 
Cu. vds. « o Feb. 1, 1011 Estimate of cu. yds. to comple‘e canal.... Cu. yds xcavated to Fe 1 1{11 
6 Cu. yds. rema I 1, 1911 Cu. yds. excavated to July 1, 1910....... u. yds. rema gz Fe 1, 1911 
= Cu. yd 1, 1910 
Cu. yd eb. 1, 1911 
= Cu. yd 1, 111 
| May stand on porch of the engineering head- nitatlor nd civil government of the Zone t ul dug in abou 16 mot s more or by 
a yua ers t (ia n to-day and watch the auto- t i Work if construction continues The August 1 Wie. 
s natic electric cars, Which bring the charge ol sooier the job is finished, the sooner can this Of course no such rate of progress is possible 
nent and sand and stone to the concrete mix- exp s be eut off or rather red ed » the oY s Xp ed or as } cu leepens i nat 
“i ers file past in endless procession; the busy little umneoul necessary for whatever establishment w rows, tf er s ! ‘ 1 In f i 
a ‘ rains carrying the full buckets of mixed permanently maint 1 the canal zone. considerabl pe tage hovels ould 
onerete to the ableways and bringing back the The success of Col. Goethals and his associates ilreadyv have ween throw uut of service rad 
2 plies; the great cableways hoisting the heavy in the conduct of the work is nowhere more evi- a een for the additional ite rought 
S buckets of mixed concrete high aloft as quickly lent than in 1 legree with which they have in by the slides uch ‘ nad essal nor 
d s if they were a mere feather weight, then pired vhole personnel with tl spiri vork in the upper 4 t it 
" viftiv running them out over the locks and hustling and str ng to beat the record However, allowing for e reduced rate of ou 
- wering them where they are to be dumped. At ibe yards daily utput of each st shovel it which may be ex ted from now onward 
a he same time dump-car trains of concrete from ‘ each dredge or each concrete laying plant is it evident that Jan. 1, 1918 will see the Culebra 
% inother mixer plant are being rushed by puffing itched as eagerly as the returns from a_ base- cut—which seemed such a veritable mountain, no 
- lo otives to and from the work on the lower iil gan nd the final result is nost gra more than fi vears ago-—-if not entirely com 
lock floor Longer trains of larger dump cars fving and remarkable rate of progress on _ the pleted, so nearly done that there will be noth 
si I ring back-filling to be placed behind the ‘ ire work. 9 i i smal n tring , 
“i lock vall Other trains still are bringing spoil So far is the excavation is coneerned, the ) qualificat n should b made to this. The 
z rom ©u Pa ind lumping it on the sides prog s ide up to Feb. 1, 1911, is summarized ial remaining » be excavated on Feb. 1, 
ae of the Gatun dam In the distance the smok« i 1 diagrams which are published herewith, s based na tain Stimate of the amount 
ns is rising from great dredges which are steadily and which wilt well repay study of iterial which ill have to be removed from 
ail pumping sand and clay into the heart of the The feature of greatest public interest in con- he sl s hi re ving into the canal prism. 
ao lam and from others which are digging away nection with the canal work from the beginning It is possibl hat this estimate may have to 
rf on the sea level section which is to extend from has been th great Culebra Cut The profile be 1 terially increased as further material on 
the lowest Gatun locks out through the sw imps shows at a glance how great an amount of ma- the nks breaks vay and slides into the cut 
2 to Limon Bay and the Caribbean Sea terial has been removed from this section com- These slides, howe need not necessarily delay 
Ixxactly the same impression is made if one pared with what still remains It also makes the opening of the cana rhe ling of the cut 
ils goes over to the Pacific end of the Culebra clear how trifling was the total excavation neces- with the water of Gatun Lak “ pro 
( cut and watches the lock construction work at sary in the Gatun Lake section from Gatun locks ibly be of material benefit in putting pressure 
0 Pedro Miguel or Miraflores or the excavation to the beginning of the Culebra cut at Bas Obispo, upon the sides and bottom of the prism to hold 
ve going on in the sea level section between Mira- thanks to the adoption of the lock plan of con- the banks in place Further mor earth or 
flores and the Pacific wharves at Balboa. Thus struction instead of the sea level plan This broken rock from the banks slides into the cut 
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Senses: 


Average No. Average output 
-— - per shovel. 
shovels ‘ 










































Work excavation accomplished, 


cubic yards 



























Date work Per Per (panne ————— 
ing day month Earth. Total 

To June 350, 1007 14.20 HOTT 3,419, 04 TH 
July, 1907 x» 43.38 683.2 
August, 1907.... OULSS : TSU, TUG 
September, 107 3.42 245,382 520,632 775,014 
October, 107 BULSD 219,225 OSU, 901 SHO, 126 
November, 1007.... 44.88 264,382 DTO, 24 S34,076 
December, 1007.... 48.84 O52,447 1,124,157 
January, 1008..... 51.53 S49, 746 1,506,460 
February, 100S8.... 54.00 , S16,406 1,445,410 
March, 1908.... 93.06 2 30,146 835,862 1,615,118 
April, 1908.... 235 20,780 S57,482 1,572,057 
May, 10S. “0 j 44 TAT,OL2 1,196,742 
June 10S. . 2b 439,572 1,016,605 1,456,177 
Year 1{M7-S $.07 LO T30,008 15,830,262 
LU Ae | Sree OD, S44 1,467,082 
August, 1908...... 110,457 1,540,010 
September, 1908... 1,055,184 1,469,808 
October, 10S. 1,029,349 1OS5,012 
November, 10S 45 914 L358 006 
December, 10S. . LOUTOS13 1, BLD 
January, IWO.. ; 1,032,782 1.550.648 
February, 1W9.... 606,991 1,08 1 ,O44,086 
March, 1900... TiM,785 e 2 O54.00SS8 
April, 1900. .....0. 1, 1,782,766 
May, BO essscccs l Lobo 
June, 1000........% 1 LOIS 54 
Year 1908-9... 52.20 2 ty LY AMT TTT 
july, 2900.25. 6025. 1.08 26 1206.9 LOD ; 1,454,725 
August, 1000... 16.75 26 1132.9 1,043,355 1,404,915 
September, 1909 16.60 25 1248.3 1,107,049 1,471,700 
October, LOOY. 17.23 a) 250.1 11M 207 124.510 
November, 19%). 41.75 24 1161.5 may : 1,164,411 
December, 1900.... 43.15 26 1114.6 2S,9S2 9 Z5O1,7TS i; 1,257 (Ki6 
January, 1910.. ; 25 12: 31,307 S66,910 A 1,499,405 
February, 1910.... 23 1: ; $12,546 é 1,945,482 
March, 1910....... 28 it 711,008 1; 1,{M)4,574 
April, 1910... “G6 Tt 551,070 :: 1,717,622 
May, 1910... 25 1 387,650 1 3 
June, 1910......... 26 I: 295,728 A; 1 
Year 1909-10....... 46.87 25 383,066 1,102,949  14,852,10% 
July, 1910......... 45.84 23 12: 288,915 1,031,008 1,319,916 
August, 1910...... 44.63 27 1380.1 £34,497 eo 1,612 
September, 1910... 46.92 25 1340.20 3 450), 4753 1,114, 1, 
October, 1910...... 47.50 26 1294.2 b { 915,045 1,076,078 Lol, 
November, 1910.... 49.13 4 12: 29,403 417,500 1,055,077 1 ro 
December, 1910.... 45.58 2H 1170.3 30,424 399,885 1,008 90S 1,408,881 
January, 1911...... 17.68 25 1330.0 32.251 455,419 1,158,560 1,611,779 


*Drilling and blasting. 
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D. & B.* 
Shovel mach. 
expense excay 
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WORK ON CENTRAL DIVISION, PANAMA CANAL, MAY 1, 
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FIG. 2. DIAGRAM SHOWING EFFICIENCY OF STEAM SHOVELS WORKED ON CENTRAL 
THE PANAMA CANAL. 


DIVISION OF 


ifter it is filled with water, it can be removed 
with dredges at a cost probably of not over 10 
cts. per cubic yard while the cost of removal 
with steam shovels and trains at present is in 
excess of 50 cts. per cubic yard. It is not im- 
probable that considerable dredging to remove 
sliding material will be necessary in the cut for 


i dozen years or more after the canal is opened. 


t. . 
The excavations on the sea-level sections, from 


the Gatun locks to deep water in Colon bay 
and on the Pacific end from the Miraflores locks 
to deep water in Panama bay, is making corre- 


sponding progress with that on Culebra cut. The 


comparison between the quantity remaining to 
be excavated on Feb. 1 and the average monthly 
rate of progress in the year ending July 1,. 1910, 
is as follows: 
Atlantic Pacific 
Division. Division 
Quantity to be excavated, Feb. 1, . 
SET. OR. FRG ik 6k 5:6'bsn pace cess 17,619,535 12,721,024 
Ave. excavation per mo., last fiscal ae 
year Sew whee ae ic eee eames 523,511 645,318 
From this showing it might appear that the 
Atlantic division was likely to be behind the 
Pacific in completion. The Pacific division, how- 
ever, includes the Pedro Miguel and Miraflores 


locks and its record of last year’s work is swelled 


by the amount excavated in the lock pits. Further 


on the 


considerable 
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laid dry and excavated with steam shovels after 
the material over it is removed by the hydraulic 
excavation now in progress. This work must, 
of be all completed before the canal can 
be opened. 


course, 


On the Atlantic section the only steam shovel 
work in rock, that through the Mindi Hills, 
now nearly completed. All the rest of the work 
being done by dredging. The Atlantic sec- 
of the canal can be opened and used for 
traffic, therefore, at any time when the rest of 


the works are ready, even if the channel on this 


section, not completed to its full depth and 
width. 


is 


Is 


tion 


is 


So much for the work of excavation. 
remaining of the 
the dam 
construction. 
the Pacific end 

for the concrete dam on 
Miraflores locks, which will 
last pieces of work undertaken, 
completed at an early day. 
dam at Gatun is far ad- 

be brought up to the highest 
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DIAGRAM SHOWING PROGRESS OF EXCAVATION BY MONTHS ON CENTRAL DIVISION 


OF PANAMA CANAL, WITH AVERAGES OF COST AND RAINFALL RECORDS. 
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al 
imo, TO FEB. 1, 1911 LIEUT.-COL. D. D. GAILLARD, Division Engineer. 
Cu 
Cost per cu. yd., direct charges Lo yd Cost 
—_—— —A———— —_ Overhead charges. Plant arbitraries Grand Totals Percentages Aver- co's per per 
Total oes seo —— ae : eae — - —-A- . age In loco loco 
Div. Divi Con unit Total direct Gen’! ex- Total per Total Per Per Direct Over rain- ser- per per 
struct sion tract. cost. charges pense. Admin unit. amount. - unit Amount unit. Amount cost head. Plant fall. vice. day day. 
~O2TO 1.3044 sive Sham $11,262,121.68 0710 diated O7T10 1300 $1,049,922.51 1.5954 $12,S885,530.17  S7.40 4.45 8.15 5.21 No data available 
O40 aoe 040 GO6,577.37 .09T3 : OUTS 1300 100,174.10 1 ¢ S71,744.0%) 79.01 8.60 11.49 9.56 162 224 69.57 
9002 718,061.20 2480 1300 102,669.58 1 1, 017,006.71 TO.61 19.20 10.10 11.98 157 73.00 
0200 719,942.52 22f2 1300 100,751.82 1. 996,003.37 72.28 17.60 10.12 11.97 164 259 S17 
9431 811,200.64 en ware 2546 1300 111,816.38 1 1,124,801.88 72.12 17.4 994 18.20 158 249 90.40 
Y374 782,494.58  .1636 aetna 1636 1300 108,507.88 1.2310 1,027,576.13 76.15 13.29 10.56 10.73 156 258 79.78 
.7304 821,214.45 = .2081 GaP 2081 L300 1.0685 1,201,161.85 GS.37 19.46 12.17 3.38 160 3828 75.78 
patel 6269 S75.418.40 1S04 pate 1804 .1300 9373 1,308,928.61 66.88 19.25 13.87 14 159 408 73 
OO0D 6032 874.364.41 .1981 whale 1OS1 1300 9263 1,341,685.47 65.17 20.79 14.04 oT 156 400) OT 
OQOOT 3425 877,605.62  .1272 ae 272 1300 7997) ~=—s« 1, 201,860.08 67.94 15.81 16.25 ST 156 470 71 
OOOT 5759 905,615.93 1477 an ‘ 14i7 1300 204,367.41 8536 3.¢ $$ 67.48 17.29 15.23 2.08 156 471 71 
7448 S91,469.64 .2006 ..... 205 1500 155,576.46 1.0804 1,2 20.82 68.95 19.02 12.0) 14.70 150 355 74 
6115 890,583.95 2562 1300 180,303.01 O77 1, 31.56 61.29 25.68 13.038 10.58 148 486 72 
OO 7128 jae 7128 9,864,548.71 ISS2 1500 1,799,104.06 1 14, 268,921.95 69.15 18.26 12.61 7.95 157 BAT 74.92 
ous ToT wiseces aT57 844,681.50  .1540 1340 1300 190,720.66 1, 231,966.37 68.57 15.95 15.48 
AWH2 6174 aes .6174 951,148.76 1292 1292 1300 1, 70.43 14.74 14.838 
O020 36 063.39 15438 1543 1300  & 69.12 16.77 14.11 
0004 wae 877,065.12 OSS7T Bow OSS2 1300 Bed 71.72 11.48 16.85 
005 5822 ee 5822 791,175.48 = .1071 <a aah 1071 1500 l, 71.06 13.07 15.87 
OOO3 SS12 926, 538.73 OS50 OS50 1300 207,219.22 Ry 73.00 10.67 16.33 
O00R Loe eva HOG 1335 1335 1300 OW, 154.24 5 68.22. 16.10 15.68 
O08 5OIS ae TOS ODO OSOO 1300 213,802.68 1, 69.61 12.35 18.04 
OOOT AOD Soarane $40) OT7Tb6 OTT6 1300 267 031.44 E,2 68.38 11.88 19.79 a6 
OOS 4549 ee $549 OSS] ee OSS1 1300 231,759.58 1, 67.60 13.08 { tH 
OOLD 6GO45 siGes 6OADS 914,500.74 i, “nawke 1028 1300 196, 707.29 1, $ $2.18 12.29 a 10.09 185 S44 71.14 
0055 5605 ..... 5605 850,888.20 0888S... OSSS 1300 197,344.42 1,183,004.12 71.2 11.30 16.69 11.46 191 S61 71.51 
0012 DO1T eau 5517) 10,520,933.85 1049 7 . LOAD 1300) 2,478,811.01 .7866 15,001,686.41 TO15 13.35 16.52 7.84 189 367 TO.S3 
O22 6200 we 6200 SSD, 406 naka eieaed ede L300 186,514.25 TOW) 1, 075,920.71 82.66 wae’ 17.34 10.23 162 
OOS 0714 802,825 o99g9 OOS84 LOS 13860 182,658.69 SOOT 1,187,557.48 7058 13.37 16.05 S87 162 
O01 3 S09 918.35 LO838 0053 OSD] 1300 191,333.48 .TO94 1,132,331.07 71.53 11.58 16.89 9.90 158 
peice 798,012.12 0909 . .0080  .0OSD 1300 198,160.30 To24 1, 146,966.16 69.58 13.14 17.28 17.4 158 
KOT : 703,814.00 1089 .0078 .1167 1300 151,373.43 SO11 991,021.90 71.02 13.70 15.28 8.42 144 
O11 .608S8 765,313.90 1078 0051 112% 1500 163,418.58 SO17 1,070,685.29) 71.48 13.26 15.26 14.95 144 
OOO BAT SO1,855. 457 0083 ODD 1300 194,934.35 T7137 1,070,213.68 74.92 6.87 18.21 2.22 142 
WTS ATS0 731,07 O00 OO81 0531 1300 200,912.65 6561 1,014,006.90 72.10 8.09 19.81 23 12 
(HOT $045 S06, SE 0334 O28  .O862 1300 259,204.62 5707 4 TU.89 6.33 22.78 £01 151 
OOO 140 S82. .STU.34 0378 OO30 O40S 1300 2 200). 86 6S48 1 75.06 5.06 18.08 9400 157 
mos 6130 826,418.74 464 OOZS O02 67, 698.85 1500 175,272.89 - 1932 1 77.28 6.33 16.39 11.45 151 
OO1T DOD SOS, 760.74 OAT OOH 0516 75,727.23 1300 191,088.90 .7319 1 75.20 7.04 17.76 11.60 148 
OO18 5416 3501 5399 9.627,078.938 0602 .0044 A646 1,152,8S10.58 1300) 2,318,183.00  .7345 13,098,072.51 73.50 8.81 7.69 10.56 12 
O13 = -«.6217 63500 £6198 818,006.83 0407 0086 0445 . L000 131,991.60 .7641 1, 008,493. 4 5.80 138.09 15.78 146 359) 81.02 
OO15 .4910 3500 4906 TOOS95.18 0456 0040 0496 1000 161,211.80 .6402 1, : 7.75 15.62 11.62 147 405 67.60 
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lake level as soon as the progress on the locks required to get the concrete work under way, concrete laying began less than two years ago, 
and the exeavation will permit Gatun Lake to due chiefly to delays of the contractors for fur- in August, 1909, are now 95 per cent. completed. 


be filled. nishing the concrete handling cranes. In the middle locks about half the concrete has 

There is a low dike to be built in a saddle on To a large degree these lock building plants been laid. The lower lock, which has to have 
the divide between the Trinidad Valley and the were novel and unprecedented. Carefully plan- foundations laid at a depth of some 45 ft. below 
Caribbean. This will not be undertaken until ned though they were, it remained to be demon- sea level, has been delayed by the repeated slid- 
Lake Gatun is partly filled, so that the materials strated what rate of output they could attain. ing into the pit of the soft material overlying 
and working force to build this dike can be Further, the locks themselves at Panama are the rock; but its excavation is now practically 
transported by water up to the site. not only far larger but more complicated than completed and concreting is going on over a 
Turning now to the work of lock construction; any canal locks ever built. The use of power large part of its area. Comparing the volume 


it is barely two years ago that the prophets of for moving every part of the lock machinery and of concrete still to be laid at Gatun with the 
calamity were still turning out direful predictions the extent to which safeguards have been pro- rate of progress maintained during the past year, 
us to the troubles and delays which would be vided to meet every possible contingency has it is evident that Jan. 1, 1913, 


will see the 
experienced in the lock construction. made the lock-walls a labyrinth of culverts and concrete work at the 


Gatun locks practically 
done, with the _ possible 
exception of a small 
amount of finishing work 


* ; 
Total last Total last otal fast about the top. 
pilus ait fiscal year taken out fiscal year. taken out fiscal year 






The engineers respons- 
6.282,/33 17,832,177 7,743,8l2 ee eee 
6,282,/33 4792000 ible for the work on the 
4269.00 47920 rs a 
<ciaanailiitinaisiaiitinaiaals t 769,000 “------38, 309,475 ans ; _- 58,8/5,543----------- «-20,847.000 » W5845/338 26.210,.270 ween July 1,110 Pacific locks have been 





handicapped by the con- 
























3 RSS 3S tractor’s delay in furnish- 

Feb.1/QIL 438789 29.482546 ! e270 SEE ta-—-- --- <2 69,404,634 YTOUAA*-29,334,.379---4 Feb/,/9)l. ing the concrete handling 

PP ee Central Division Pacific Division cranes and also by the 

fact that the Pacific locks 

July 11910. *---- AT POSES ----- ans sanssee --- 0,763,623 -2 220 = == ee eeeoe= 7. "9 are not in one flight as 
Febsi9H *------543/6,207 aera ; Sines ae 


at Gatun, so that two 


distinet construction 


: SOS SV 
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plants are necessary. 
It is interesting to re- 
call how much was said 
a few years ago i ‘riti- 
FIG. 4. GRAPHICAL REPRESENTATION OF EXCAVATION PROGRESS BY DIVISIONS ON PANAMA CANAL. cism of the staaeel aa 
(Corrected to Feb. 1, 1911.) because the three locks 
at the Atlantic end were 


All Divisions of Panama Canal. 


And these predictions were not wholly unrea- chambers for machinery. It would have been in a continuous flight. Yet anyone can see now 
sonable. It was in June, 1904, that we took impossible to have built these locks of stone ma- that there is a great advantage in this arrange- 


possession of the canal work, but it was not sonry except with an expenditure of time as well ment, both in time and cost of construction and 


till the spring of 1906 that the lock plan of con- as money, which would have made the lock plan in convenience for ships after the locks are com- 
struction was definitely decided upon. as now being carried out almost an impossi- pleted, over the arrangement at the Pacific end, 

After that the excavating plant and machinery bility. Even with the use of concrete it seemed where the locks at Pedro Miguel are a mile 
had to be marshalled and the lock pits excavated two years ago that the progress might be so distant from the two lower locks at Miraflores. 
and the elaborate plant necessary for construct- retarded by the time required to build and place it should be said, however, that this separation 
ing the locks had to be planned, and constructed. the many complicated forms for the culverts, of the upper locks from the two lower ones at 
Thus it was not till August, 1909, that the first machinery chambers, ete., that the estimate of the Pacific end was made necessary by the level 
concrete was laid at Gatun, and it was nearly time for completion might be far astray. of the rock available for foundations, and the 
the end of the year before the concrete work It is, therefore, exceedingly gratifying to see general topography. 


there was in full swing. the remarkable speed with which the concrete To return, however, to 


the progress on these 
At the Pacific end even a greater time was is being placed The upper Gatun locks, where Pane Te 


In the locks at Pedro Miguel about 
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(%% of the concrete has now been laid At Mira- 
flores only abou 12% of the concrete is in, but 
t vork is in such shape that an exceedingly 
raged rate of co ruction from this time onward 
may nfidently predicted. It does not seem 
probable that tl Pacific locks can be com- 
pleted as soon as the locks at Gatun by rea- 
m of the handicaps before mentioned, yet the 
rk upon them will not be many weeks behind 
other in finishing. 
The erection of the lock gates is the next task 
be undertaken This work, which is to be 
done by the gate contractors, the McClintic- 
Marshall Construction Co., is just now. beginning. 





There are 46 pairs of tes to be erected or 92 
i leaves These leaves vary from 47 ft. to 
S2 ft. in height The highest leaves weigh 1,- 
iS3,700 Ibs. each and the total amount of steel 
n all the gates is 59,244 tons. This is an 
ormous amount of material to erect, especially 
i eal t f it is plat work, and requires 
ilking a wel is ri ing and very thorough 


sed spaces. As it 


is repetition 


s those engaged in other departments. The 
novel and complicated character of their work, 


affords 
delays 


however, a larger opportunity for unfore- 
than and it re- 


well experience will verify 


seen occurs elsewhere; 


mains to be seen how 


their calculations. 

The general public at home reads of the dig- 
sing of the Panama Canai and thinks that rapid 
work upon it and early completion means only 


“making the dirt fly.” But the really big prob- 


lem of those responsible for direction of the work 
Who are striving for early completion is to keep 
a the different departments of the work mov- 


ing in harmony, so that one will not be delayed 
by another and so that all may finish as nearly 
as possible at the same time. 


It is never possible to do this perfectly. There 
Will always be some interference; but thus far 
m the Panama canal work it has apparently 
been kept down to very small proportions, The 
severest test of the organization, however, will 
come as the work approaches completion and the 
finishing Work on the masonry, the lock gate 


A 1,000-HP. Multi-Stage De Laval Turbine 
With Speed Reducing Gear.* 


It is generally admitted that the large sized 
steam turbine has found application only for 
driving alternating-current generators and _ for 
the propulsion of ships. Comparatively little 
progress has been made in its use with direct- 
current generators, for direct connection to 
moderate-speed machinery, or for rope and belt 


drives. In spite of its economical performance, 


ete., 
either 


simplicity, small and 
the 


insuificient or 


weight space factors, 


ol speed been 


have 
the 


methods reduction 


unsatisfactory to prospective 
users, 


The 


have arisen 


many types of turbines now on the market 


from attempts to solve the problems 


ft speed reduction. One of the simplest pro 
posals has been to increase the diameter of the 
Wheel This has been repeatedly suggested but 
wtually this demands a wheel of prohibitive 
size from standpoints of strength of materials, 
Spe Windage friction, ete. 





FIG. 1 





(Dr 
vork, however, rapid progress can be made upon 
the erection work by concentrating a sufficiently 
irge force upon it so that a considerable num- 
her of the gates may be undergoing erection at 
rie mit [he lock masonry is far enough ad- 

inced so that the gate contractors can have 
places for work upon the gates as fast as they 
have the men and material ready. The contract 
late when gate erection is to be completed is 
Jan. 1, 1914. 

The final work to complete the locks will be 
the erection of the machinery to operate the lock 
gates, to operate the Stoney gate-valves con- 
trolling the flow ot water through the main cul- 
verts, the ylindrical gates controlling the pass- 

ges from the ulverts in the ?k-Wwalls to the 
passages under 1e© lock floor, the gate locking 
machinery and the electric towing locomotives 

ich will run on rack rails laid on the lock walls 
nd w haul ssels i nd out of the locks. 

Atl of this machinery is to be electrically oper- 
ited, nd-over a thousand electric motors are 
required for the equipment of all the locks. Some 
ff this machinery is under contract and most 
if the remainder of the designs are completed and 
the contracts are to be let in a short time. 


this machinery should not 
but 


The manufacture of 


excessive amount of time some 
rienced in its erection as there 
to be placed. It require 


skilled work and 


delays may he exp 
will 


deal of accurate and 


a good 





to a considerable extent the work has to proceed 
n sequence. That is, certain machines cannot 
placed until others are in position The engi- 
neers responsible for the design of this machinery 


problem of 
he- 


have given thorough study to the 


and the avoidance of conflict 





rapid erection 
tween different parts of the work and are as 
izer to make a record for rapid completion 





MULTI-STAGE, SINGLE-GEARED, DE LAVAL STEAM 


ng a SOO-KW., 500-r. p. m. direct-current generator.) 


erection lock erection must all 
thus far attained, 
expect that a 
be maintained 


construction. 


and machinery 
The 


very 


zo on together. success 


however, gives ¢ 


reason to 
will 


degree of ‘‘te 


work” 
the 


zood im 


during the remainder of 


THE INFLUENCE OF CURRENT BRIDGE 





tion on bridge d zn should be gre t is, a 

rrding to the ollowing discus H. Ss 
Jacoby 0 Cornell University, it he recent annua 
meeting o he American Railway Engineering Associa 
tion: 


In connection with steel bridges, there is hardly any 


material available in published form relating to the 
lessons taught by the observation of bridges Under traffic 
conditions All over the country bridge inspectors 
making their rounds, looking at the details of | 1a 





ditions discovered and recommend 
juired After the repairs a 
and so the 


making records of 
tions as to rey 















the incident is closed for that structure, ma 
ter goes on year afier year. There must be some im 
portant lessons taught by the extensive experience o 
these inspectors which should influence design much more 
large it ay ly does 

One 1 is that the maintenance department en 
tirely e om the bridge depariment, in which 
the designs of new structures ‘e developed here are 








doubtles er fluences at work Designers and 
draftsme have but le opportunity to become familiar 
with these matters by direct observation It seems that 
the railway do not get the full benefit of the experience 
of the maintenance department, thus leading to the 
continued construction of some faulty details because the 
designers do not learn (except incidentally) of the actual 
behavior of brid previous ied by them 

For example, ce n desi brackets on end floor 
beams perform their duty in an excellent manner under 
heavy modern live loads, and under adverse conditions of 
adjacent track, while others show marked defects Yet 
the defective designs are built over and over again on the 
roads in which the maintenance-of-way department ha 
discovered their weakness 














des 





zmns of 




















This condition is not confined to steel bridges. I am 
convinced that some railways are losing at least two or 
three years of servi in their Howe trusses because of 
the lesser relative efficiency of the splices in the lower 
chords This is an indication that there are details in 
timber framing which are not receiving sufficient study 
by designers, although similar timber structures have 
been used for many years. This is probably true be 
cause the conditions under which failure occurs are not 
brought to the attention of designers 





The next most simple means has been the use 
f reduction gears such as were employed by 
De Laval some 50 years ago, almost at the in- 
ception of his work on the steam turbine. These 
gears have proven satisfactory to the De Laval 


to T50 HP. The size limita- 
the F 


turbines 


single-stage 


older types of 


geared De Laval Was not, as commonly 








issumed, on account of the gear. It was found 
that, unless the blades were very long or the 
angle of entrance Was increased, the capacity oft 
the turbine wheel was limited by the area avail- 
ible for the nozzle outlets (It is to be remem- 
hered that at the outlets these nozzles must have 
in area eorresponding to the final volume of 
steam expanded to the pressure of a 2S-in. 
vacuum for a condensing machine.) If the 
length f blades be over-increased, to inere: 
nozzle openings, the blades scon reach the limit 
of sirength at the root to withstand the cen- 
tr fugal-ferce stresses. 

The third scheme for speed reduction lies in 
the use of multiple stages—with blades, buckets 
ind nozzles variously in series. In one type, the 
aim would be to expand in a single nozzle to 
final pressure and reduce the velocity by pass- 
ing through buckets and deflecting blades alter- 
nately In another type the deflecting blades 


all be 


a third 


would replaced by expanding nozzles. In 


type only a few rows of deflecting 


In still an- 


the 
blades would be replaced by nozzles. 


other type the pressure reduction is not confined 
to the stationary nozzles or blades but occurs in 
both. 

The speed reduction of the first type, over a 
single-stage impulse wheel, depends directly on 
the number of rows of moving buckets: for a 


*Description prepared by Mr. G. H. Gibson for the De 
Laval Steam Turbine Co., Trenton, N. J. 
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Fig. 2. A Single Wheel Fig. 3. One Diaphragm wear mucl rily 
FIGS. 2 AND 3. A WHEEL AND DIAPHRAGM FROM A DE LAVAL MULTI-STAGE TURBINE. ickets, since they present ther 


Would need to be 16 stage I the third type mn, voltage regulation, etc., which have had to ite is almost unlimited rhe 
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ms In the foun vpe (ihe reat n tur zh speeds become most serious Many de nd n with m l-steel k rea 
ine) the steam enter th ket th nearly signers that the speed of a direct-curren igh nickel-siee h \ t | 
zero velocit relati th th | ger tor Lt0-K WW. « ysacity (often requiring to ) rhe rittl nd to ik 1 ) ‘ 
reclion rt iwket motion nd the propulsive 2.0O00-TITP. turbine t carry overload) or over, The bucket i lovetail 1 the 1 
ores s obtained from the 1 tion of the jets h d not exceed a speed limit of 600 Yr. p. m., Vheel-disk 
scauping from the lower-pressure side rf h nd that ! speed is desirnh for sizes ahove r} Wheels I rned ) 
muckKets he CK $ \ id m é t \ ( Mb IW lisks SwWwedlis 1 ) 
locity equal to that of impinging stean t th | De I pany has developed a com- shaft by sp taper v 
total drop is divided into twice $s manhy rromiise design, shown in th iccompanying place y internal nut n t \ l \ 
parts as ther ire moving rows of buckets since gures n which a moderate number of pres- Wheels are ssembled 
wh row ) itionary i nd o noving 
ickets 1S a pressur ig S t Kets 
‘ } mis wi natt is 
ng steam and int ! tion 
wen for a 4 1 speed 1 
i = 4 A ping ng 
‘ ] I th ) 
i & £ i 
sp ig \ < 
] ty form) | ‘ £ Ire ! g ld 
e one-sinxty irth the ’ ind 64 g r os 
rows f mo 1h 5 W uid Lee 








great sp 1 red i . 1 ! ti-stage 
type noted ther im eX s SS el 
du to tr LS 2 thr 2 g 
series of fixed nd ) micke This 1 

fliciency recked in lird p 
nating the highest In s | 

he skin fy ) t greater nu er lisk 
rotat.ng mm team 1 it 1 es 
Sure zz luce! ’ j j ‘ 
steam along the shaft from o1 re t } 

The fourth \ 1 add ‘ . 

riction loss from too I kets 

‘ eakage oO s th ! s th ( Pa S 
the ends of th ad nee sad rence 

f pressure \ 1 v | i ( 

This clearance mus ten be larg vith ng 
snait cari iw many 1 \ ) ides T I 

ibration 

It is evident y pure multi-stage turbines 

ire out of i moderate speed like 600 sure-redu yn stages have een employed, the Ser irt rt 
re pw of stages is so great that lesired peed reduction eing mmpleted i ) 
the shafts would be long and subject to vibra- single h il reduction gear in rigid bearings key The grent ] 
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efficiency, etc. For this reason, it has been com- it 3,600 r. p. m. and the generator shaft at 500 The tationary 
mon practice to give over th ittempt to force r. p. m ronz ind are pinned 
down the speed of the turbine after a ce The main casing consists of cast iron and is phragm The diaphragm it i ghtly d ed 


























































































































































































































































































ENGINEERING 


NEWS. 


Vol. 65. No. 14. 














in rdey ) wreas it stre o Withstand 
pre ine i » complete i stes mand = is 
hrunk r t p of thre jades (see Fig. 3) 
Phe i lightly wider than the blades 
ind a mragm 1d s adjacent bands touch each 
ther yr ising is tormed which would 
if i revent the possible penetration of 
par i f rupture of the wheels The dia 
phrag ind wheels are assembled together about 
th ~ ind the diaphragms are idjusted to 
ropert ir the heels after lifting the whol 
to the « ng In ry large designs the dia- 
phragins are split and held in alinement with 
mgue-and-groove joint to facilitate assembly. The 
enter of the diaphragm is perforated for the] 
passage ff the shaft and leakage of steam is} 
pre nted by labyrinth packing 
The packing surrounding the shaft it the 
igh-pressure ind mw-pressure ends are more 
laborate The high-pressure packil which is 
called upon to withstand a pressure of about 2 
Ss. gage, consists of a long labyrinth, followe¢ 
vy four carbon packing rings Any steam leak- 


FIG. 5 





HELICAL GEAR OF DE LAVAL TURBINE; 





AND COUPLING. 





ng by the byrinth packing 1s piped to one of 
the intermediate stages of the turbine and uti- 
ized, While any steam leaking by the first car- 
on ring is tuken to the exhaust outlet. The 
packing at the exhaust end of the turbine con- 
sists of three carbon rings, steam at reduced 
pressure being led in between the first and sec- 
md ring from the outside, which is also done at 
the high-pressure end. This insures that any 


leakage into the exhaust when vacuum is carried 
Will be of steam, not of air. 
The bearings of the turbine proper are of the 


split, Babbitt-lined type and are supplied with oil 


through sight-feed oilers from a geared pump 
in the base of the governo1 

The governing mechanism is in duplicate, that 
s, there is a speed-regulating governor and a 
speed-limiting or emergency governor The 
former is mounted at the top of a vertical shaft 
lriven by a worm gear from the turbine shaft. 
It is of an extra heavy, substantial type and con- 
rols, through a systen f two bell-crank levers 
ind a connecting rod, the wovement of a ver- 
tical double-seated poppet valve similar to that 
ised on older De Laval turbines In order to 
prevent damage to the valve by overtravel of 
the governor spring is inserted in the connect- 
ng rod The same worm which meshes with the 
worm Wheel on the governor shaft, meshes with 
inother worm whee driving the tachometer, 
which is supplied as a permanent and regular 
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‘ 
WITH SHAFT, BEARINGS 
iro nd is carried in 
{ irings supported n a rigid 
Which so supports the gear 
pinion bearings are ibricated by 
rs fr 1 the pump system befor 
excess oil overflowing to the wells 
i s, Which are ring oiled. The 
, solid cast-iron center upon 
ink two thick steel rings The hul 
stiff shaft, which carries at one 
the flexible uupling for connection 
machin The gear, with shaft, 
ipling is shown by Fig. 5. 
s made to nploy a thrust-com- 
nther self-adjusting frame for the 
earings It has been tound pos- 
he teeth so accurately that such 
iperfl Is eonclusion which is 
Mr. Parsons’ results in building 
ro he san general type for the 
irrangement double gears with 
1 See! i earlier De Laval designs 
1 this multi-stage construction. 
rs wer employed on account of 
speed of the single-stage turbine 
rus f{ the pinion on the shaft 
lownward thrust from meshing 
ng fairly balanced by the up- 
rom meshing with the other 
perimental work have been neces 


to increase the accuracy of the gears before 
they could be made satisfactory for such heavy 
service above 750 HP. The need of special effort 








n this direction is shown for instance by the 
ict that several months of continuous work by 
t skilled mac ist Were required for the cor 
rection of a screw purchased from one of 
the best shops in this country, before it was suffi- 
ciently accurate to be used in the gear-cutting 
machine on which were produced the gears for 
the unit described above To secure uniformity 
n th Worm wheels of this gear cutter it Was 
necessary to go to the retinements practiced ih 


ot 

pinion 
the teeth 
oil directed at the line of 


making similar 


The 


parts astronomical apparatus 
The 
jets oft 


entering 


and mesh from below. 


sear 
secured 
contact 


ibrication of is 


by 


the 


on 





sick This off after use is passed through an 
vil strainer located in the base of the turbine, 
then through a cooling and settling Chamber and 
then to the oil well, from which it is again 
pumped through the circuit. 














The operation of the turbo-generator above de- 
scribed is remarkably free from vibration and 
noise. As it stood on the test floor, supported 
Ipon small screw jacks, without steadying, it 
Was impossible to tell a few yards away whether 
r not the turbine wss running without watching 
the moving parts. There is no vibration and no 
gise that may be overheard at a short distance 

It might be said, in passing, that the efficiency 

such gearing as here described can be de- 
ermined with reasonable accuracy without the 
ise of expensive brakes to absorb and measure 
the power transmitted. 

Since all energy lost in friction in the gear 
mus be Converted into heat, the measurement 
f the heat emanating from the gear case will 
giv in accurate measure of the loss of energy 
n the gears. Such measurement of the heat is 
not ditticult. The radiation from the casing can 
be determined accurately for any given tem- 
perature by observing either the rate of cooling 
inder fixed conditions or by keeping the casing 
Warm by means of hot water or steam. The 
{ int of heat removed from the geurs by the 
lubricating is even more easily determined 
") he inlet and outlet temperatures 
t of oil used per minute or per 
hour 

- ~ ee 

BOTTLE-MAKING MACHINES, according to Mr. Ber 

rd A. Kupferberg, of London, England, have only re 

‘ een sufficiently perfected to enable them to com 

vith manual labor The follow description of 
vith lowing machinery taken from Mr. Kupferberg’s 


m The Manufacture of Glass Bottles,’’ read in 
October, 1910, before the Junior Institution of Engineers 
Machines for the manutacture of botiles have formed 
the subject of many inventions, the most important ol! 
which are those by Ashley, Owens, Bouchet, Severin, 
and Cox. The principle of all of them is to cast a stick 
or bar in a mold, one end of which forms the mouthpiecs 
of the bottle A punch or pin is inserted through the 
mouthpiece part of the mold, thus partly hollowing the 
bar. The mold is then removed; a second one, with the 
full shape of the bottle, takes its place, and the tube is 
inflated into the desired shape. The glass, in most of 
the machines mentioned, is filled into the tube-mold by 
manual labor, that is to say with a scoop. 

Cast iron is usually the material from which the 
molds are made rhe bottles supply enough heat to the 
molds to prevent their being cooled too quickly. ‘he 
pressure required in bottle machines varie according 
to the glass used, from 10 to 8U Ibs. per sq. in 

By far the most ingenious is the Owens’ machine, hav 
ing six sets of molds fixed to a frame revolving on a 
vertical axis. A small ante-chamber, the base of which 
is formed by a revolving fire-proof clay tub, is attached 
to the furnace The iatter supplies the revolving tub 
with glass, the object of its motion being to constantly 
supply new glass to the machine. 





Separate burners are arranged round the chamber for 
the purpose of maintaining the temperature of the glass 
in the tub. On one side of the chamber the tub projects 
everal inches, and into this the end of each one of the 
tube molds is dipped, and is there filled by suction. Dur 
mg the revolution of the frame the various stages of for 


mation (the replacement of the molds, the inflation, etc.) 











are gone through, and shortly before a mold re-arrives 
at the tub, it opens and deposits its bottle, bottom up 
wards, into a funnel, through which the bottle slides to 
a mall tove for the so-called ‘‘fire-finish.”’ In the 
stove, it is exposed to a high temperature, which brings 
the glass near the melting-point, thereby removing any 
tension in the neck or mouthpiece caused by the inser 
tion of the cold pin in the beginning of its tormation 
Six sets of molds are fixed to the revolving frame, each 
revolution of the latter therefore producing six bottles. 
On leaving the ‘‘fire-finish’’ stove the bottles are placed 
in the annealing Love 

The Owens’ machine turns out 14,000 to 16,000 bottle 
per 24 hours. Twelve of these machines are now in 
gatisfactory use in Europe. 

Inflating hand-made bottles by mechanically com 
pressed air has frequently been tried, but always with 
indifferent success. The even distribution of the glass in 
the walls of the bottle largely depends on the pressure 
used, and this can be adjusted evenly by the lungs, but 
not 90 by the means of mechanically -ompressed air. 
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Razing a Seven-Story Reinforced-Concrete —_ temporarily shut off from the weather. It 
" en fe will be completed and connected up to the rest 

Office Building. of the structure as that is erected. During 

After the grea Baltimore fire of February, this time the light, three-story reinforced-con- 

IMH, one of the first buildings to be erected crete building on Calvert St. was also removed. 
n t s f one destroyed in the conflagration This building was taken down after the same 
vas that occupied by the Baltimore ‘‘News” at manner as the larger building, as described be- 





FIG. 1. 





[View taken March 24, 1911 Looking southeast toward northwest corner of building 7 
the immediate foreground is beam ‘‘3’’ of the second floor, shown in Fig. 2 
1@ southeast corner of Fayette and Calvert Sts., low, but on aceount of its sm 


in the heart of the business district. Having 
in mind the very destructive effect of the fire on 
all but the most fire-proof of the buildings ex- 
posed to the flames, the owners of the “News” 


building, decided to erect one of the then com- 
puralively novel reinforced-concrete type auu 
iccordingly immediately set to work to build 
one of the heaviest reinforced-concrete office 
buildings then in existence. In the seven years 
that have since elapsed, the business of the paper 


has grown to such an extent 
needed 
desirability 

the 


*‘News,”’ 


that a much larger 
and this fact, together 
for office buildings in this 

has led the present Owner 
Frank A, Munsey, to under- 
the same site of an 1S8-story 
This new build- 

ig is otf such dimensions that it is necessary to 


structure 18 


how 
With the 
section ol 


ol the 


take 


cily, 
Mr. 
the erection on 


skeleton steel ollice building. 


remove entirely all of the old building. The 
razing of a seven-story reinforced-concrete struc- 
ture is entirely new in the history of the indus- 
try and the methods used in its destruction as 
well as the condition of the material in the 
building are both of exceptional interest. 

The site to be occupied by the new building, 


Which will be known as the ‘‘Munsey Building,” 


luz ft. on Calvert St. and 13838 ft. on 
St O! {t. 


xtends for 


layette this area the corner 73 06 


ins. on Calvert St. und 57 ft. 344 ins. on Fayette 
St. was occupied by the seven-story concrete 
vuilding now being taken down, the remaining 
space on Calvert St. by a small 3-story reinforced- 
onerete building, three years old, and the re- 
inaining Fayette St. front by a roofed cellar 
built a short time after the fire. The new 
building will occupy this entire space for a height 


ff IS stories above ground and two Stories in 
basement The preliminary operations involved 
the tearing out of the cellar building on Fayette 
St. and erecting thereon, for the temporary occu- 


pancy of the ‘‘News” force, four stories of the 
new building. This work was started March 22, 
1910, and the office transferred to the temporary 


Feb. 1, 
been 


quarters about 1911. This part of the 


building has built up to the fourth story 


no particular difficulty, except 


It 
and the 
to be a great 
in the 


was designed 
wing bars peculiar 
obstruction 
of effective 

chiseling of the con- 
old 


building 


Baltimore 


was of 


the typical slab, girder 
and column _reinforced- 
concrete type with front 
Walls of cut limestonse 
backed with brick and 
rear walls of brick. It 
was about 57 “os tt. in 
plan and _ seven stories 
and two basement stories 
in height. It was de- 
signed in the spring ot 


1904, by the Baltimore 
lerro-Concrete Co 
built the sum- 
mer and winter by a local 
contractor, Mr John 
Waters. The concrete 
structure thus 


-. and 
following 


is 


about 


6% years old. Except for 


some exceptionally heavy 
members to provide for 
the presses and for som: 


peculiarities of layout, the 


design is of the ty pt 


regularly adopted its 


Dy 


designers, viz., straight 
round rods, separately 
placed, in both beams 
and columns. 

Fig. 2 is a plan of the 
second floor and shows 
the typical arrangement 
of the various mem- 
bers. The columns, 


around the outside walls 


according 


to 


all 


TEARING DOWN A REINFORCED-CONCRETE BUILDING. 


he corner beam 


size 


presented 


in one particular. 





nd on one inside line, extended down about 30 
below street level where they were founded 
stepped grillages of 10 to 24 in. I-beams, 

encased in conerete, and footing on the hardpan 
ton The columns vary from a maximum 

ut 30 ins. syuare at the footing to 10 ins 
square at the roof, and are reinforced with 
round rods, distributed through the section ac- 
cording to the stress, tied together, about every 

li) ins. with interlacing tie-wires Connections 

ft rods were made by butt joints, with a 14 or 

» in. length of gas-pipe sleeve covering the 

joint \ typical column section is shown in 

Fig. 2 

The press-room was located in the south sec- 

tion of the building, which accounts for the 

spacing of the columns there The front beam, 

No. 15, was over a street show window, so it 

Was hecessary to span a full opening there of 

vout 40 ft., at the first floor, but above that 

he wall span, was carried on four columns. The 

Vide span, however, was carried up to the rear 
this opening for the entire height, so that the 

girders “33 were needed on all floors. Girders 

2° “I and “IS” were also of large size. The 
remainder of the beams were quite small, as 
shown 

All beams were reinforced with plain round 

rods in the lower plane with a portion bending 

up into the upper plane toward the supports, 


nd with double-looped right angle stirrups. The 


girders are reinforced very heavily, as Fig. 3 
shows Girder “15."° the facia girder on the 
Calvert St. sid was o6 ft. 2% ins. in span be- 
tween faces of supporting columns with a 2 ft 
) in. cantilever on either side, one of which 
supported a column In addition to carrying 


the floor slab, it carried the columns support 
ing the upper stories On account of its orna 
rental position in the building, its section was 
very irregular, but as is shown, it was about 
2) »4 ins. in section and reinforced with a 
great number of very heavy rods, both in the 
upper and lower planes. 

The floor slab was generally 4 ins. thick rein- 


forced with *-in. rods, running across the shorter 


span and spaced generally about 5 ins. on centers 






































the Kahn system The roof was of similar design, with a 3-in 
to that system proved thickness, and covered with a slag roofing. 
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(From original drawings.) 
































Ww 
tN 


prey 

































Vol. 65. 


No. 14. 


——— ssn 


























Methods of Destruction. n ti ipported from a derrick and blocked cause the tanks for the acetylene would require 
icated on Feb. 8, 1911, p ! | ww, While 1e cuts through oo great size and weight to be conveniently 
1 f¢ s complete removal i ind girder were being handled around the work. Each blow-pipe is 
tim Two ks were nivd As show 1 Fig. 1, the work was carried provided with its own tanks with a very short 
I e1 ons of tearing ! s Ss fr we Cal St. side, so that the length of supply pipe sc that tanks can be kept 
‘ partitions ors, ete so rick i remain n 1 highest section of close to the cutting tool and the connecting pipes 
il wn the struc g and be away from the stree Where Will not be apt to be cur or damaged by any 
n in ibout Feb. 22. Since l ling lo The taking out of the falling pieces of concrete f: other parts of the 
re ssed at the rate of mor \\ ster than the carting away so a work. The blow-pipe, which tirst sends a flame 
is so that the completion torag sp r re. ds pie Ss was provided of mixed oxygen and coal gas heat ti neta 
eeks a d of the contract n lewalk ridge und then cuts through the softeneu part with th 
CONCRETI CUTTING.—The air-hammers oxygen blast makes a very small kerf, perhaps 
irted simultaneously at tl root used are of a light hand type, weighing about 1-16 in. wide, and works very rapidly nd ¢ 
\- ! 
j 
3 fog ee 
Cc : oR # 
= $ et f e 
‘| 
| 
iu} 3 as ot 
— pe a 
| 
A z | : ff / 
e A 34 Y 
“+ st $id pets Par — 4s, 
\ Ge : Elle ; 
inet Li : # i fectively. It is small enough to be hand 
rn = 7 Sane “* “y ao led easily by a workman, so that he can 
" nt / c , Operate it from surrounding beams o1 
"Be / 48 girders without the aid of an exira stag- 
28 z ‘ a5" ing. Ordinary workmen are employed to 
=e. i ae SEP operate the torch. The state of the 
ast seal cm ad Flocor Beam ? VOU. , : 
re ) : oe my oe Weather has considerable effect on the 
FIG. DETAILS OF HEAVY MEMBERS SHOWN IN FIG. 2. effectiveness of the torch, it being found 
that on cold or windy days the speed 
vn the old skeleton and in the 6 lbs. and provided with %-in. chisels of various of cutting was much lower than in ordinarily 
n putting in the new foundations. point shapes. They are handled by ordinary sunny weather. 
‘tion of the building proper, the iborers Who soon become familiar with their Until the building is completely removed, the 
to remove the limestone walls, from us Air at 125 lbs. pressure is supplied from contractor prefers not to give out any figures of 
by prying apart the separate two electric-driven compressors, located in dif- rapidity of work or the cost of cutting the con- 
king them up one by one with ferent parts of the work At one time 100 Ibs. crete and steel. It was found, however, that the 
wering them upon wagons in the air pressu was tried but it was found that gas flame cut through the steel about eleven 
rick walls backing stone fac- 125 lbs. was more effective. Although the con- times as fast as a hack-saw. 
1 lime mortar and could easily te is very hard there is no great difficulty in FOUNDATIONS.—The new foundations were 
but the back walls of brick were cutting through it where it is free from the purposely arranged by the designers so as to 
mortar and their removal was rods, but in the closely packed metal, the oper- interfere as little as possible with the existing 
», requiring t usé t times of air itors find that e tools stick and bind and the votings, but in some places such interference 
them apart 1 the facing 








.skele 
is d led into the largest sec- 
1 permit f removal by derrick 

10 ns ng maximum. 

n- the column was made just 
k nd those in the beams 
proper size of pieces. First, 
rs in a given section were cut 
‘ 1cI with air-chisels, the 
g lade a sma iS pos- 

10 Then the steel of the 

rV h oxygen-gas flame, and 






progress is very slow. The clean cut that the 
ools make is well shown in Figs. 4 and 5. 
STEEL CUTTING.—AIl steel cutting is done 
With a blow-pipe and mixture of oxygen and 
coal gas, using the apparatus controlled by the 
Linde Air Products Co. Coal gas is used in 


to 
safety Where 


tylene on account of its greater 
to the 
temperature of a winter’s day and be- 


preference ace 


the tanks are exposed 


changing 





SECOND FLOOR LOOKING 





WEST TOWARD LARGE GIRDER ‘15. 
In these 
sary to cut through the old grillages of 
protected I-beams and to tear out 
separated, that 
footings, 


Was unavoidable. places it was neces- 


concrete- 
the material so 


So be 


excavation could made for 
extended down some five 
This foundation 
off of 
columns 


used in 


the new which 
feet deeper than the old. 
comprised both the 
massive reinforced 
drill and gas-flame 


work 
of the 
the air- 
the upper 


cutting some 
concrete 


methods 


by 
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skeleton and the blasting away of the heavier placing rods according to drawings is well il tendent for t t ! \t 
nerete work around the grillage beams. trated in Fig. 5 If anything, this section 1 rods 

Blasting was carried on, where the concrete was little nearer design position than most of LOSE rved ! 

nassive, small charges being placed in the early Which can be seen on the building now. In some gene! ” 


morning or in the evening when the adjacent cases misplacement has resulted in the rod T George A. | 





streets and buildings were largely unoccupied. being only an in 
In many places the large I-t 
iSliy handled 





ams were more concrete, an oObViously langerous madition new 1 { ; ih i \\ 


yas-flame cutting and the con- A typical column section is shown on Fig. 2 Their superint ‘ t ling Vi | 


te 





rete removed by the air hammer. The new This column is the one shown in the view in Bent rh ! ! $22,000 
votings are now nearly all in place and the new Fig. 4 just in front of the workman operating I ve ling 
steel columns can be started on them before all the air chise Here, as in th weanmis, there iz g S4500 
f the old concrete building is removed. very large percentage of ste¢ g | 
CONDITION OF CONCRETI S fur us i t ! 
Condition of the Structure. be now learned 1:2:4 crushed gr — ; 
The first thing that strikes an observer in look- Was presc! 1 r the building, though an eng lers th 
ing over th uuilding is the very high percentage neer connected with the work tates that ‘| £ 
if steel used for reinforcement A part of the 1:2:5 mixture may have been used It is ery ims and ! \ ! net? 
lilding was used for a printing establishment good solid concrete, nd sections rough it ! the t f ’ 
ind the loads expected therefrom are no show a uniform, well-mixed mass The super ture 
doubt re lle for some of this steel, but in intendent of the wrecking gang states that tl rk n “ i 
spite of this there is undoubtedly much more cutting by chisels was noticeably easier at the ter 
than would be used to-day for a similar loading top floors than at the bottom, indicating a pos 
produced from a sible letting down of inspection nd workman laa 
ised in the con ship in the original concrete laying as the 1 F il f Fl h H M : 
illy heavy gird- W = ipproached He also reports that th: n alure © oors at the arper emorial 





crete found in the newer Library; Chicago. 














1djacent found ns Was | : : 
much harde to his new Har r \ ! rat 
tha tha he nain Universit 2 Aes ") 
liliy r y } ‘ } 
uilding 1 th its 1 rh lding z : : 
ditional strength seem {vents soutle anew thesia ' ' 
to be due t larger ects mM Tt : 
mi ’ ehe PN Ge? ! I 
me! content d " t rh east towel! S »] 1 i t 
sand H ! \ 1 ie s | : 
e} 1 | 
trom a po xcess o } t] 7 | 
sand, the ) I I l 1 } ' ve? ) ! 
skeleton : ery i ng ¢ s $ G . 
ceptable It might ) a f rt floor ifer ! 
noted that ! lr } . | " in ’ 
larges nad 1 k s seret eird : ‘ : 13 
pieces of « ! no d 4) sq re | S ) ! | I 
rel ‘ it £ rily rn 
sp 1 was erien i s | tl ! ’ lesig | l £ ia 
} nter tl nass t 
r sq. 
was reached ; 
5 : 3 7 a W I nfor t 
CONDITION OF STEEL 
. 1¢ I \ i Y 
| { r \ 1 ' 
‘ 1 ’ ral t \! ' 
rwerferct mdit n e fy 1 ; ™ rs . ‘ . 
: float nd t ! r \ | 
tna s rigi S t is 
1a rag ouding ~ ' { 
th reinfare a = I 
lack nd th ! : ; 
show no. signs o rus ; 
or other ttack nd t 
| ; 1 sweep rior Ch ee! 
-beams in the grillages 
7 oO 2 =*y yy) 1 y thé y rie ryu 
FIG. 5. END VIEW OF A 16 x 28 IN. GIRDER TAKEN AFTER BEING still carry for the mos ipper | ! i I & 
~ ™ : ware 1) nv . v) h 7 ncehored y t 
REMOVED FROM BUILDING. part th oatings o Entry seaene , : l . mM 
f Pr north portion till in lace) nd h ging down 
ers where the steel is far in excess of any simi- exceptions to this general rule are to be found ‘™°0 ‘2® Open Spa : m bins cia head 
tar design to-day, but even these girders are in a few grillage beams where pro tir oe ee aoe Te 
greater only in size than the typical beam used in overing of concrete was only about 44-in. and MET SBMS CE SRS Ser ROD eee 
+} } f t "OEY re : ? had not fully set nd «ht i out Ch \ ther 
ihe structure; the reinforcement percentage is n some floor and roof slab rods which were ex aa not | i ! 
} ot 1x, ears raid en : ‘ ‘ ? } “ 
mly slightly higher than generally used elsewhere posed to water nat n : 
Hnilding "he vir » ET , 3 ; »] ilse ¢ d days nd nights 
in the building. The girder ‘15’ shown, has a steel ‘Tha aviliawes are. well ender the areuka watw 
percentage of 6.30 in the lower plane and = level. They were protected only by the concret A suff-leg der am E t 
n the upper plane, a total of 12.49% or 140.6 sq. covering and that, in many places, was & top floor id the rad it 
ins. of steel at the middle section. There does cidedly thin. In these thin places the water porarily on the top f the W cend) ‘ 
not seem to be any re isonable explanation for penetrated to the steel and lespite the paint co. \ er: t remains Th t r ft t -leg 
so heavy , forcement ‘ticularly in the . ; al : ot now the , ' ' ¥ If the top 
» heavy a reinforcement, partici pores ering managed to pit it with the rust. In no cas wat : tm ; oan 
compression side of the beam. The girder shown is this rust extensiv 1% it ts no sat floor gave way ! S pr \ 
is I Ss USL , ut sive, UL t is Lovrhe ‘ ess 
n the view in Fig. 5 (not given in any draw- readily apparent pact of th reckage 1 . 
ings here shown) is 16 x 28 ins. in section and ae et vould account for ‘ f + thar flor 
So Po “ eas 1 The roof, a S-in. reir ‘ced-concrete slab, Was 
has twelve 1%-in. rods in its upper plane an¢ : 7 ; ; 1 A ve rap ) 
; , covered with an or slag roofing ns 
sixteen 1146-in. rods in its lower, a percentage of ; aoe 2 (fy . 
ee s ; 4 places the concrete appeared none too dense and 
£99, and 6.0%, respectively, or a total steel per- ‘ ' ; = : : : ht} o , | Q y r 
' : it such places some of th “ods were sligh = f 
centage of 11.4°%. Necessarily such a great quan- - “ : os 7 os = , Ss a i : 
; ; ‘ . ritte with rust. t would seem that the roofing . ; ; ' 
tity of metal has resulted in its being bunched. I seine f { ! nd all es ved I t 
: ; had leaked and the water which had passed , ; eet : 
The view in Fig. 4 shows in center cut in the ; ‘ine 
hig girder “15,” with the great mass of com- through found me weak a nD \ 7 s ; ‘ 
"3 x: hroug it} SSé to the stee Sir * leal An it stig I . 2 i ) 
pression steel in the upper flange. Fig. 5 is an through with it passed to th I x = = ; i Ae 
. : ge occurred in some of the floors where shower ,' Rh ns 
end view of another girder, which has been re- ge occurred in ne ' 
. ‘ : haths ’ I ‘ stant use nd wil re the th { l c) Se 
moved from the building, and illustrates es- Bae NERO, BEE CORNERS een : coe ' 4 
. . : +t anficientl. ecanarater fy . =} k nd rat t flare} ¢ 
pecially in the tension side, how close together drain floor wa not ifficiently para l 1 i . 
. the concrete yor-slal n none f these pl Ss wader ¢ sion ! IN \\ 
it was necessary to place the rods. In any num- a mel floor ib, In n , = 
er of places the same condition may be noted, had the rust gone beyond the pit § stag a ; 
+} nesible dam ra to Cor rate from the SVE } \ tte ted { I ) I 
but in everyone where the rods do not actually that p os flamage 1 ner : - 5 . 
touch, some mortar or grout has passed between ing of a rusting rod « OSC! bor , 
} were not t Se ! ! I 





the rods and is clinging tight to them. In such building These ruste athe 
a beam as the one shown in Fig. 5 there is no When the representative of Engineerings New pieced * s 
wdhesion to the concrete except along the sides was on the building and ail tl i , 
of touching rods. The practical difficulties in about them is on the authority of the superin- Chicago, had (th 
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A 12-IN. STEAM 
power-house of the 


chester, N. H 


PIPE BURST 
Amoskeag Manufacturing Co. at 
was killed and 
injured died ithin few hour 
‘dead-end’ 


March 27 at the new 
Man 
two 


One man outright, 


the rupture Prec a 


WATER 


oming year 


SHORTAGE 


was announced on 


IN NEW YORK 
March 
rhompson ‘omn oner of W 


o Mayor Gay 


that the time has arriy hen we i 
take the | ic into our confiden let them know the 
small amount of water there is in reser at the present 


Boroughs f Manhattan and The 


houl 


me upon which the 
Bronx depend 

We have now on storage 40 billion i 

‘0 billion gallons at the end of March last year Ou 
storage equivalent t ibout 120 day 

all for th I 

and March of 

ponding month 

10.6 in In 


ym gallons as agair 


mot 


ral la 
+ 

HOUR 

flyer by ierre jrine on 


Poiti Moulineaux 


A SPEED OF 90.2 } sZES AN 
March 


1 monoplane 
flight 


from 


distance about covered 
minutes 


\ 


o---— 


THE WORKMEN’S 
iw of New York 
est court of the 


COMPULSO! 


2tY COMPENSATION 
was declared igl 


nvalid by the 


State 


March 24 The law 


questions of workmat 

rhe court held 
njured by this law, ar therefore 
The property r 


mplover 


+ 


SCHBERG TUNNEL THROUGH THE 


THE LOE 
Ae March 31 


a ioled 


evera 


through at 3.- é on 
unlooked-fo1 f lties the work 


ompleted 


sand 

alinement wi 
material encountere 
rccident 25 workmen wer 
equipment lost beyond all 
tour in lengtl 
be oper 

alternat 


“acked throughout 


ng-current 

making 

n Europe 
northern 
outhern end Oct 


on the 
was begul I . und the 
1viG 
r, 1911 
} 


Simplon bei 2a % ne ie St 


ompletion by Sep 


Europe 
Gothard 9.25 


unne n 


the Loetscht 
Jan L 

The methods 
very fa work 


31 1o}OS 


WATERFRONT ELEVATED RAILWAY 


a been ¢ uss n New York Ci for a 


SCHEME 
doze: 

1elved for a long time by a 
he New York freight traffic problem Mr 
ind Mr. E. P. Goodric! 


working on beha 


oO le city’s Board of Estimate on 


New York 
surface tracks in Eleventh 


removing the Central & Hudson 
Ave 


1 railway on West St. or 


have « 
Eleventh 
recommend 
rom 60th 
w York C 
the district 


connecter 
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vated railway with inshore freight delivery and 
warehouse combination they 
they claim, 


will be able 


storage 
wareh« The pier and 
I! ind by its 
New York City 
and most expeditiou 
their freight 


means 


and conven- 
into and out of New 
Street elevated railway scheme has 
idvocated by Mr Tomkins, 


of Dock 


Calvin 
who pro- 
terminal 
served from 
freight of the 
This scheme did not succeed in 
city or the affected 
Board of 


endorsed 


and Ferries, 


thereto a great series of 
ehouses above 24th St., to be 
way and to handle all the 
th either the 
Three members of the 
ow come out again it and 


Goodrich 


dead 


plan, elevated-railway 


————— 


Personals. 
rbocker, M. Am. Soc. C. E., formerly 
New York, On- 


been promoted to be 


Tay of the 


Chief 


Engineer 
; sSureau of 
Independence In- 


! ‘ M. Am. Soc. C. B., 
rainard rT I Soc ies 


or the pra -e of civil engineer 


have 
Phoenix Hartford, Conn 
formerly Assistant Engineer with 
and Mr. Lyman Eldridge, 
h the New York Central & 
formed a partnership for the 
offices in the Haynes 


tor- 


! engineering with 

Wyo 
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